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INFORMATION 

ACCOMMODATIONS :  The  check-in  for  dormitory  accommodations  is  located  in  Drackett 
Tower  (F)  or  Drive. 

BANQUET :  This  will  take  place  at  the  Ohio  State  University  Faculty  Club  (H)  on 
Wednesday,  June  19,  1991,  at  7:00  p.m.  preceded  by  a  reception  starting  at 
6:, 00  p.m.  Prof.  Takeshi  Oka,  Robert  A.-  Milliken  Distinguished  Service  Professor 
of  the  University  of  Chicago  will  speak  on  "ASTRONOMY  AND  SPECTROSCOPY". 

MAIL:'  Address  your  mail  for  delivery  during  the  Symposium  to:'  c/o  MOLECULAR 
SPECTROSCOPY  SYMPOSIUM,  Department  of  Physics,  The  Ohio  State  University, 
174  West  18th  Avenue,  Columbus,  Ohio,  43210,  U.S.A. 

PARKING :'  Please  purchase  your  parking  permits  when  you  check  into  the  dorms  or 
at  the  Registration  Desk.  These  permits  allow  you  to  park  in  the  Tuttle-Woodruff 
parking  lot  only.  The  permits  must  be  displayed  on  the  front  windshield  of  your 
car.  Please  follow  all  traffic  rules  to  avoid  the  issuance  of  tickets.. 


REGISTRATION :  The  Registration  Desk  will  be  located  in  Room  1036,  Physics 
Laboratory.  It  will  be  kept  open  between  8:30  a.m.,  -  12  n  and  1:00  -  4:30  p.m.  , 
Monday  through  Friday.  The  registration  fee  is  $65,00  per  participant  and  $55.00 
if  paid  by  May  10.,  The  special  rate  of  $25.00  per  Graduate  Student  will  be 
reduced  to  $20.00  if  paid  by  May  10.: 

SESSIONS :  They  will  be  held  in:.  Independence  Hall  (B) ,  Physics  Lab  (D) ,  and 
Evans  Chemical  Lab  (E) .  Letters  in  parentheses  correspond  to  the  campus  map 
below :, 
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MONDAY,  JUNE  17,  1991  —  8:45  A.M. 

Auditorium,  Independence  Hall 

Chair  before  Intermission:  FRANK  C.  DE  LUCIA,  Department  of  Physics, 

The  Ohio  State  University,  Columbus,  Ohio. 

Chair  After  Intermission:  RACHAEL  BARBOUR,  BP  Research,  Cleveland,  Ohio; 

and  President,  Coblentz  Society. 

Plenary  Session 


MAI.  STRATOSPHERIC  SPECTROSCOPY:  UARS  AND  BEYOND . . . 35  min. 

(UARS  -  Upper  Atmospheric  Research  Satellite) 

HERBERT  M.  PICKETT.  Jet  Propulsion  Laboratory,  California 
Institute  of  Technology,  Pasadena,  California,  91109. 

MA2.  MILLIMETER  Al^D  SUBMILLIMETER  WAVE  SPECTROSCOPY  OF  REACTIVE 

SPECIES . . . .  .35  min. 

CLAIRE  DEMUYNCK.  Laboratoire  de  Spectroscopie  Hertzienne, 

Universite  de  Lille-Flandres -Artois,  CNRS, 

59655  Villeneuve  d'Ascq,  France. 

MA3.  HIGH  RESOLUTION  MICROWAVE  FOURIER  TRANSFORM  AND  STARK 

EFFECT  STUDIES  OF  SMALL  NITROGEN  COMPOUNDS . . . .  .35  min, 

DIETER  H.  SUTTER.  Christian-Albrechts-Universitat,  Kiel, 

Germany. 

Intermission 


COBLENTZ  PRIZE  AND  AWARD  LECTURE  (11  A.M.  -  12  NOON) 

MA4.  CHEMISTRY  AND  SPECTROSCOPY  AT  MATERIALS  INTERFACES  .-WHAT  WE  KNOW 

AND  KNOW  NOT . .  .  . . . . . . . . .  35  min. 

P ■  W ■  BOHN ■  Department  of  Chemistry  and  Beckman  Institute, 

University  of  Illinois  at  Urbana- Champaign,  Urbana,  Illinois, 

61801. 


MEMO  TO  THOSE  CHAIRING  SESSIONS 

The  program  as  given  in  this  BOOK  OF  ABSTRACTS  incorporates 
all  changes  that  came  to  our  attention  until  May  1.  Please 
follow  the  schedules  as  given  in  this  book  while  conducting 
sessions. 


YOUR  HELP  IS  APPRECIATED  IMMENSELY 
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MWIDAY,  JUNE  17,  1991  —  1:30  P.M. 
Room  1153,  Physics  Laboratory 


Chair  Before  Intermission:  HARK.  D.  MARSHALL,  Amherst  College,  Andierst, 

Massachusetts. 

Chair  Ater  Intermission:  J.  S.  MUENTER,  University  of  Rochester,  Rochester,  New  York. 


MEl.  THE  INFRARED  SPECTRUM  OF  Ar-HCCH  REVISITED . 15 

T.  A.  HU,  LING  HONG  SUN,  and  J.  S.  MUENTER.  Department  of  Chemistry, 
University  of  Rochester,  Rochester,  New  York,  14627. 

ME2.  THE  DIPOLE  MOIENT  OF  CO^-CO . 10 

RATAN  BHATTACHARJEE,  MICHAEL  SZAFRANSKI,  and  J.  S.  MUENTER.  Department 
of  Chemistry,  University  of  Rochester,  Rochester,  New  York,  14627, 

ME3.  DISSOCIATION  OF  SMALL  METHANOL  CLUSTERS  AFTER  EXCITATION  OF  THE  0-H 

STRETCH  VIBRATION  AT  2.7u . 15 


A.  KULCKE,  F.  HUISKEN,  Max-Planck-Instltut  fur  Stromungsforschung, 

D-3400  Gottingen,  Federal  Republic  of  Germany:  C,  LAUSH  and 
J.  M.  LISY,  Department  of  Chemistry,  University  of  Illinois, 

Urbane,  Illinois,  61801. 

ME4.  SPECTROSCOPY  AND  RELAXATION  OF  Ij-Ar.  CLUSTERS:  GEMINATE  RECOMBINATION 

WITHIN  SMALL  GAS  PHASE  CLUSTERS . . . 15 


J.  TELLINGHUISEN,  Department  of  Chemistry,  Vanderbilt  University, 

Nashville,  Tennessee,  37235;  S.  FEI.  X.  ZHENG,  and  M.  C.  HEAVEN, 

Depertment  of  Chemistry,  Emory  lyniverelty,  Atlanta,  Georgia,  30322, 

ME5.  SPECTROSCOPY  AND  PREDISSOCIATION  DYNAMICS  OF  Cffl/D-Ne  kH* . 15 

S.  FEI,  X.  ZHENG,  Y.  LIN,  and  M.  C.  HEAV^.  Department  of  Chemistry, 

Emory  University,  Atlanta,  Georgia,  355ii. 

ME6,  MICROWAVE  AND  INFRARED  SPECTRA  OF  CjH^— HCCH . 15 


G.  T.  FRASER.  F.  J.  LOVAS,  R.  D.  SUENRAM,  Molecular  Physics  Division. 
National  Institute  of  Standards  and  Technology,  Gaithersburg,  Maryland, 
20899;  J.  Z.  GILLIES,  Department  of  Chemistry,  Siena  College, 
Loudonvllle,  New  York,  12221;  and  C.  W,  GILLIES,  Department  of 
Chemistry,  Rensselaer  Polytechnic  Institute,  Troy,  New  York,  12180, 

Intermission 


ME7.  OPTHOTHERMAL-DETECTED  MICROWAVE-SIDEBAND  CO2-LASER  SPECTROSCOPY  OF  NCH-NH3 . 15 

G.  T.  FRASER.  A.  S.  PINE,  R.  D.  SUENRAM.  Molecular  Physics  Division, 

National  Institute  of  Standards  and  Technology,  Gaithersburg, 

Maryland,  20899;  W.  A.  KREINER,  guest  researcher  at  NIST,  Permanent 
address:'  Abtellung  fur  Physikalische  Chemie,  Unlversltat  Ulm, 

Oberer  Eselsberg,  D-7900  Ulm,  West  Germany., 

ME8.  MICROWAVE  AND  SUBMILLIMETER  SPECTROSCOPY  OF  Ar-NH„  STATES  CORREUTING  WITH 

Ar  +  NH3  (J=l,  |k|-l) . r . 15 

E.  ZWART,  H.  LINNARTZ,  W.  LEO  MEERTS,  Fyslsch  Laboratorium,  University 
of  Nijmegen,  Toernooiveld,  6525  ED  Nijmegen,  The  Netherlands; 

G.  T.  FRASER,  Molecular  Physics  Division,  National  Institute  of 
Standards  and  Technology,  Gaithersburg,  Maryland,  20899; 

D.  D.  NELSON,  JR.,  Aerodyne  Research  Corporation,  45  Manning  Road, 

Billerica,  Massachusetts,  01821;  and  W.  KLEMPERER,  Department  of 
Chemistry,  Harvard  University,  Cambridge,  Massachusetts,  02138. 

ME9.  MICROWAVE  AND  TUNABLE  FAR-INFRARED  USER  SPECTROSCOPY  OF  AJWONIA-WATER 

DIMER . 15 


P.  A.  STOCKMAN.  R.E.  BUMGARNER,  S.  SUZUKI,  P.  G.  GREEN,  and 
G.  A.  BUKE,  Department  of  Geology  and  Planetary  Sciences  170-25, 
California  Institute  of  Technology,  Pasadena,  California,  91125. 


min. (1:30) 


min. (1:47) 


min. (1:59) 


min. (2:16) 


min. (2:33) 


min. (2:50) 


min. (3: 20) 


min. (3:37) 


min. (3:54) 
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HEIO.  THE  MICROWAVE  SPECTRUM  OF  BENZENE^SOj!  A  NEARLY  FRffi  DITaWAL  ROTMl . 15  Bin.(4;ll) 

A.  TALEB-BQIDIAB.  K.  W.  HILLIG.  11,  and  R.  L.  RlKZICOWSn,  Departnent 
of  Chemistry,  University  of  Michigan,  Ann  Arbor,  Michigan,  48109. 

MEll.  THE  MICROWAVE  SPECTRUM  OF  TOLUENE'SOj!  A  LOW  BARRIER  INTERNAL  ROTOR . 15  iiiln.(4:28) 

A.  TALEB-BENDIAB.  K.  W,  HILLIG,  II,  and  R.  L.  KJCZKOWSKI,  Department 
of  Chemistry,  University  of  Michigan,  Ann  Arbor,  Michigan,  48109. 

ME12.  VIBRAHWAL  AND  ROTATICMJAL  PROPENSITY  RULES  FOR  THE  VIBRATKHJAL 

PREOISSOCIATTON  OF  Ar-002. . . Arrived  Late . . . 15  min. (4:45) 

E.  J.  BOHAC,  MARK  D.  MARSHAU.  and  R.  E.  MILLER,  Department  of 
Chemistry,  University  of  North  Carolina,  Chapel  Hill,  North  Carolina, 

27599;  Permanent  addr* as  of  Marshall:  Department  of  Chemistry, 

Amherst  College,  Amherst,  Massachusetts,  01002. 

ME13.  PERTURBATI(»IS  IN  THE  3u  VIBRAn(»AL  SPECTRUM  OF  THE  ACETYLENE-CARB(»4 

)K)N0XIDE  VAN  DER  WAALS  MOLECULE,  HCCH-CO . Arrived  Late . 15  min. (5:02) 

MARK  D.  MARSHALL.  R.  E.  Miller,  Department  of  Chemistry,  University  of 
North  Carolina,  Chapel  Hill,  North  Carolina,  27599;  J.  S.  MUENTER, 

Department  of  Chemistry,  University  of  Rochester,  Rochester,  New  York, 

14627;  Permanent  address  of  Marshall:  Department  of  Chemistry, 

Amherst  College,  Amherst,  Massachusetts,  01002. 


ILALLJJLQSLPJLlsiNIJJlG__,PAP^^^^^ 

Please  use  2"  x  2"  (5  cm  x  5  cm)  slides  and  give 
them  to  the  projectionist  at  the  beginning  of  th® 
sessi on. 

Overhead  projectors  are  available  In  each  of  the 
rooms  where  the  sessions  are  held.  If  you  plan 
to  use  them,  please  advise  your  projectionist  at 
the  start  of  the  session  so  he  or  she  can  be  ready 
to  have  equipment  moved  around  as  needed. 

Thank  you^ 
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MONDAY,  JUNE  17,  1991  —  1:30  P.M. 

Room  1009,  Physics  Laboratory 

Chair  Before  Intermission:  L.  H.  OOUDERT,  Universite  Pierre  et  Marie  Curie  et 

CNRS,  Paris,  France. 

Chair  After  Intermission:  R.  H.  SCHWENDEMAN,  Michigan  State  University,  East  Lansing, 

Michigan. 

MFl.  SPECTRUM  OF  THE  BAND  OF  CTANURIC  FUJORIDE . 10  min. (1:30) 

P.  E.  FLEMING  and  C.  W.  MATHEWS,  Laser  Spectroscopy  Facility,  Department  of 
Chemistry,  The  Ohio  State  University,  Columbus,  diio,  43210. 

MF2.  THE  BENDING  STATES  ASSOCIATED  WITH  THE  EXCITED  STRETCHING  STATES 

V2,  2v^  and  V2  +  of  HCNO . IS  min.  (1:42) 

B.  P.  WINNEWISSER,  M.  WINNEWISSER.  and  S.  ALBERT,  Wiysikalisch 
Chemisches  Institut,  Justus-Liebig-Universitat,  1^6300  Giessen, 

Germany . 


MF3.  ROVIBRATICWAL  ANALYSIS  OF  THE  HIGH  RESOLUncm  FT-IR  SPECTRA  OF  THE  C-N 

STRETCHING  BANDS  AND  V2  OF  ISOCYANOGEN,  CNCN . 15  min. (1:59) 

F.  STROH  and  M.  WINNEWISSER,  Physlkaliach  Chemisches  Institut, 
Justus-Liebig-Universitat,  D-6300  Giessen,  Germany. 

MF4.  OBSERVATION  OF  DYNAMIC  STARK  SPLITTING  IN  INFRARED-INFRARED  DOUBLE  RESONANCE 

IN  METHYL  FLUORIDE . 15  min. (2: 16) 

QUAN  SONG  and  R.  H.  SCHWENDEMAN.  Department  of  Chemistry,  Michigan 
State  University,  Mast  Lansing,  Michigan,  48824, 

MF5.  FOREIGN  GAS  EFFECTS  (M  COLLISIONAL  ENERGY  TRANSFER  IN  METHYL  FLUORIDE 

OBSERVED  BY  FOUR-LEVEL  INFRARED-INFRARED  DCXJBLE  RESONANCE . 15  min. (2:33) 

QUAN  SONG  and  R,  H.  SCHWENDEMAN,  Departtaent  of  Chemistry,  Michigan 
State  University,  East  Lansing,  Michigan,  46824, 

MF6.  POURIZATICR)  EFFECTS  IN  INFRARED-INFRARED  DOJBLE  RKfWANCE  IN  METHYL 

FLUORIDE . 15  min. (2:50) 


UHYON  SHIN  and  R,  H.  SOIWENDENAN,  Department  of  Qiemistry,  Michigan 
State  University,  East  Lansing,  Michigan,  48624. 


Intermission 

MF7,  TRANS-BEND  (TUNNELING)  AND  OVERAa  ROTATKW  ENERGY  LEVELS  FOR  (HF), 

AND  ISOTQPOMERS . Arrived  Ute . f . 15  min. (3:20) 

V.  C.  EPA,  P.  R.  BUNKER,  Herzberg  Institute  of  Astrophysics,  National 
Research  Council  of  Canada,  Ottawa,  Ontario  KIA  (Hi6,  Canada;  and 
P.  C.  GCMEZ,  Departisento  de  Estructura  Atomlco-Molecular  y 
Espectroscopie,  Unlversidad  Complutense  de  Madrid,  28040  Madrid,  Spain. 

MF8.  TORSIONAL  SPECTRA  OF  CH3CH3  AND  CD3CD3:  INTENSITY  ANALYSIS . 15  min.  (3:37) 

N.  EK)AZZEN-AHMADI.  Department  of  Physics,  University  of  Lethbridge, 

Uthbrldge,  Alberta  TIK  3M4,  Canada;  A.R.W.  MCKELLAR,  J.W.C.  J(WNS, 

Herzberg  Institute  of  Astrophysics,  National  Research  Council  of 
Canada,  Ottawa,  Ontario  KIA  0R6,  Canada;  and  I.  OZIER,  Department  of 
Physics,  University  of  British  Columbia,  Vancouver,  British  Columbia 
V6T  2A6,  Canada. 

MF9.  ROTATIONAL  DEPENDENCE  OF  THE  PSEUDO-ROTATICW  TUNNELING  SPLITTING  IN  PF5 . 15  min. (3: 54) 

L.  H.  CXXJDERT,  Laboratoire  de  Physique  Moleculaire  et  Atmospherique, 

University  Pierre  et  Marie  Curie  et  CNRS,  75252  Paris  Cedex  05,  France. 
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MFIO.  ROVIBRAnOfAL  HAHILTCMIAN  FOR  TRIATOHIC  NOUCOLE  IN  RADAU'S  COODINATES . 15  min.(4:ll} 

L.  H.  COODERT.  Laboratoire  de  Physique  Noleculaire  et  Ataospherique, 

Universite  Pierre  et  Harie  Curie  et  CSRS,  75252  Paris  Cedex  05,  France. 

MFll.  VIBRAHONAL  SPECTRA,  RING-PUCKERING  POTENTIAL  ENERGY  FONCTKW,  AND 

CONFOraiATKW  OF  l,3-DISIUCYCL0PENT-4-ENE . 10  ioin.(4:28) 

LLOYD  F.  COLEGROVE  and  JAAN  LAANE.  Department  of  Chemistry,  Texas 
A&M  University,  College  Station,  Texas  77843. 

MF12.  K-TYPE  RES(M«ANCE  IN  THE  Vj  BENDING  MODE  REGION  OF  CjHj  AT  14  pm . 15  min. (4:40) 

MARK  WEBER,  W.  E,  BLASS,  Molecular  Spectroscopy  Laboratory,  Department 
of  Physics  and  Astronomy,  The  University  of  Tennessee,  Knoxville, 

Tennessee,  37996-1200;  W.  C.  MAGUIRE,  and  J,  J.  HILLMANN,  Goddard 
Space  Flight  Center,  Code  693,  Greenbelt,  Maryland,  20771. 

MF13.  PERPENDICUUR  BANDS  OF  aCLOPROPANE  IN  THE  3.5  urn  REGItW . 15  min. (4:57) 


p.  W.  MERDES.  Applied  Research  Laboratory,  Pennsylvania  State  University, 
State  College,  Pennsylvania,  16804:  J.  PLIVA,  Department  of  Physics, 
Pennsylvania  State  University,  University  Park,  Pennsylvania,  16802;  and 
A.  S.  PINE,  Molecular  Physics  Division,  National  Institute  of  Standards 
and  Technology,  Gaithersburg,  Maryland,  20899. 
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MWroAY,  JUNE  17,  1991  ~  1:30  P.M. 

Room  1005,  Physics  Laboratory 

Chair  Before  Intermission:  JULANNA  GILBERT,  University  of  Denver,  Denver, 

Colorado. 

Chair  After  Intermission:  MARILYN  E.  JACOX,  National  Institute  of  Standards 

and  Technology,  Gaithersburg,  tfaryland. 

MGl.  MATRIX  REACTIONS  OF  BORON  ATOMS  WITH  OXYGEN  MOLECULES.  INFRARED  SPECTRA  OF 


SEVERAL  BORON-OXYGEN  SPECIES . 15 

T.  R.  BURKHOLDER  and  L.  ANDREWS,  Department  of  Chemistry,  University  of 
Virginia,  Charlottesville,  Virginia,  22901. 

^K;2.  MATRIX  REACTIMJS  OF  SULFUR  ATOMS  AND  RUORINE.  INFRARED  SPECTRA  OF  SF,  SF, 

AND  SFj  IN  SOLID  AROJN . :...15 

P.  HASSAN2!^EH  and  L.  ANDREt^,  Department  of  Chemistry,  University  of 
Virginia,  Charlottesville,  Virginia,  22901. 

MG3.  INFRARED  SPECTRA  OF  NEW  NITROGEN-SULFUR  SPECIES  IN  ARGON  MATRICES . 15 

P.  HASSANZADEH  and  L.  ANDREWS,  Department  of  Chemistry,  ’  ulverslty  of 
Virginia,  Charlottesville,  Virginia,  22901. 

MGA.  THE  VIBRATIONAL  SPECTRA  OF  CO*,  CjOj*.  AND  CjOj"  ISOLATED  IN  SOLID  NEON . 15 

WARREN  E.  THOMPSC^,  National  Science  Foundation,  Washington,  D.C., 

20550;  and  MARILYN  E.  JACOX.  Molecular  Physics  Division,  National 
Institute  of  Standards  and  Technology,  Gaithersburg,  Maryland,  20899. 

^ffi5.  THE  MID-AND  NEAR-INFRARED  SPECTRA  OF  HCj  ISOUTED  IN  SOLID  ARGON  AND  NECW . 15 


DANIEL  FORNEY  and  MARILYN  E.  JACOX,  Molecular  Physics  Division,  National 
Institute  of  Standards  and  Technology,  Gaithersburg,  Maryland,  20899. 


Intermission 

MG6.  MATRIX  ISOLATION  STUDIES  OF  CHEMICAL  VAPOR  DEPOSITIOii  THE 

(CH3)3Ga/AsH3  AND  (CH3)3G8/PH3  SYSTEMS . 15 

ELIZABETH  A.  PIOCOS  and  BRUCE  S.  AULT,  Department  of  Chemistry, 

University  of  Cincinnati,  Cincinnati,  (Miio,  45221-0172. 

h«;7.  INFRARED  MATRIX  ISOUTION  STUDY  OF  THE  REACTION  OF  B-H-  WITH  NH, 

AND  THE  METHYLAMINES . f." . T . 15 

JOHN  D.  CARPENTER  and  BRUCE  S.  AULT,  Department  of  Chemistry,  University 
of  Cincinnati,  Cincinnati,  (Rilo,  45221-0172. 

MGS.  SPECTROSCOPY  OF  LOW  TEMPERATURE  MATRIX  ISOLATED  NX2  RADICALS . 15 

JULANNA  V.  GILBERT.  Department  of  Chemistry,  University  of  Denver, 

Denver,  Colorado,  80208, 

MG9.  CHARACTERIZATI(»I  OF  TRAPPING  SITES  IN  RELAXED  RARE  GAS  MATRICES  USING 

M(»rrE-CARLO  SIMULATKWS  OF  INFRARED  MATRIX  SHIFTS . 15 

MARK  R.  DAVIES  and  ROBERT  J.  LE  ROY,  Guelph-Waterloo  Centre  for 
Graduate  Work  in  Chemlutry,  University  of  Waterloo,  Waterloo,  Ontario 
N2L  3G1,  Canada. 

MGIO,  OBSERVATION  OF  A  CsC  STRETCHING  FUNDAMENTAL  FOR  C^H  IN  SOLID  Ar . 15 


T.  J.  DOYLE.  W.R.M,  GRAHAM,  Department  of  Physics,  Texas  Christian 
University,  Fort  Worth,  Texas,  76129;  and  L.  N.  SHEN,  Chemical 
Engineering,  Yale  University,  New  Haven,  Connecticut,  06520. 


min. (1:30) 


min. (1:47) 


min. (2:04) 


min. (2:21) 


min. (2:38) 


min. (3:05) 


min. (3:22) 


min. (3:39) 


min. (3:56) 


min. (4:13) 
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»K11.  FT  VIBRATICTIAL  SPECTROSCOPY  OF  SljC  IN  SOLID  ARGON . 15  min, (4:30) 

J,  D.  PRFSILLA-MARQOEZ.  C.M.L.  RITTBY,  and  W.R.M.  GRAHAM,  Department 
of  Physics,  Texas  Christian  University,  Forth  Wo’'th,  Texas  76129. 

MG12.  DIATOMIC  MOLECULES  FORMED  BY  Mo  AND  W  WITH  Cu,  Ag,  AND  Au . Arrived  Late . 15  min. (4:47) 

Y.  M.  HAMRICK.  R.  J.  VAN  ZEE,  and  W.  WELTNER,  JR.,  Department  of 
Chemistry,  University  of  Florida,  Gainesville,  Florida,  32611-2046. 

MG13,  THE  GROUND  STATE  OF  THE  B3  MOLECULE . Arrived  Late . 10  min. (5:04) 

Y.  M.  HAMRICK,  R.  J.  VAN  ZEE,  and  W.  WELTNER,  JR.,  Department  of 
Chemistry,  University  of  Florida,  Gainesville,  Florida,  32611-2046. 
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TUESDAY,  JUNE  18,  1991  —  8:30  A.M. 

Room  1153,  Physics  Laboratory 

Chair  Before  Intermission:  MAN-CHOR  CHAN,  University  of  Chicago,  Chicago,  Illinois. 

Chair  After  Intermission:  V.  HALATHY  DEVI,  College  of  William  and  Hary,  Williamsburg, 

Virginia. 


TAl.  HIGH  SENSmVE  LASER  SPECTROSCOPY  OF  HIGHLY  EXCITED  MOLKJULAR  STATES 

. . . Invited  Paper . . . 30  min. (8:30) 

L.  N.  SINITSA.  Institute  of  Atmospheric  Optics,  SB  USSR  Academy  of 
Science,  Tomsk,  634055,  USSR. 

TA2.  INTERFACING  A  4  METER  BASE  LENGIH  MULTIPASS  CELL  WITH  THE  BRUKER  PHR: 

(0,3,1)  AND  (1,1,1)  BANDS  OF  DjO . 15  min. (9:02) 


P.  S.  ORMSBY.  K.  NARAHARI  RAO,  Department  of  Physics,  The  (Riio  State 
University,  Columbus,  Ohio,  43210;  M.  WINNEWISSER,  and  B.,  P.  WINNEWISSER, 
Physikalisch-Chemisches  Institut,  Justus-Liebig-Univeraitat ,  D-6300 
Giessen,  Germany. 

TA3.  IR  SPECTROSCOPY  WITH  A  DOUBLE  fWDUUTION  SIDEBAND  TECHNIQUE . 15  min. (9:18) 

W.  A.  KREINER.  L.  JORISSEN,  W.  HUHE,  Abteilung  Physlkalische  Chemle, 

Universitat  Ulm,  D-7900  Ulm,  Germany;  and  M.  LOSTE,  Labor atolre  de 
Spectronomie  Moleculalre  et  Instrumentation  Laser,  F-21  000  Dijon, 

France. 

TA4.  HIGH  RESOLUTION  FOURIER  TRANSFORM  SPECTROSCOPY  IN  A  SUPERSONIC  EXPANSION . 15  min. (9:34) 

RICHARD  DISSLY,  R.  E.  BU^ARNER.  6.  A.  BUKE,  Division  of  Geological  and 
Planetary  Sciences,  l^ti-25  Caltech,  Paaadena,  California,  91125; 
and  H.  M.  PICKETT,  Jet  Propulsion  Laboratory,  4800  Oak  Grove  Drive, 

Pasadena,  California,  91109, 

TA5.  THE  HIGH  RESOLUTION  EMISSION  SPECTRUM  OF  GASEOUS  LlF . 10  mln.(9i50) 

H.  G.  HEDDERICH.  P.  F.  BERNATH,  Department  of  Chemistry,  Centre  for 
Molecular  l&eam'^and  Laser  Chemistry,  University  of  Waterloo,  Waterloo, 

Ontario  N2L  3G1,  Canada;  C,  I.  FRIDI,  and  R.  ENGLENAN,  JR.,  Department 
of  Chemistry,  University  of  Arizona,  Tucson,  Arizona,  85721. 

TA6.  HIGH  RESOLUTI(»l  INFRARED  SPECTROSCOPIC  DIAGN(»TICS  OF  AC  GLOW  DISCHARGES . IS  min. (10:01) 

S.  S.  LEE,  C.  M.  GABRYS.  M.  I^SLEIN,  and  T.  OKA,  Department  of 
Chemistry  and  Department  of  Astronomy  and  Astrophysics,  University 
of  Chicago,  Chicago,  Illinois,  60637. 

Intermission 

TA7.  OBSERVATION  OF  THE  SVj  0  OVERTONE  BAND  OF  Hg"^ . 15  min. (10:30) 

S.  S.  LEE,  T.  OKA.  Department  of  Chemistry  and  Department  of  Astronomy 
and  Astrophysics,  University  of  Chicago,  Chicago,  Illinois,  6C^37; 

B.  F.  VENTRUOO,  D.  T.  CASSIDY,  Department  of  Engineering  Physics, 

McMaster  University,  Hamilton,  Ontario  L8S  4M1,  Canada;  S.  MILL^, 
and  J.  TENNYSCW,  Department  of  Physics  and  Astronomy,  University 
(k>llege  London,  London,  United  Kingdoa  WCIE  6BT, 

TA8.  OBSERVATION  OF  FORBIDDEN  TRANSITIWCS  OF  Hg"^ . 15  min. (10:46) 

L.-W.  XU.  M.  ROSSLEIN,  C.  GABRYS,  and  T.  OKI,  Department  of  Chemistry 
and  Department  of  Astronomy  and  Astrophysicj,  University  of  Chicago, 

Chicago,  Illinois,  60637. 
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TA9.  INFRARED  SPECTROSCOPY  AND  KJUILIBRIUM  STRUCTURE  OF  H2O* . 15  min.(lls02) 

T.  R.  HUET.  T.  (MCA,  Department  of  Chem-lstry  anO  Department  of  Astronomy 
and  Astrophysics,  University  of  Qiicago,  Chicago.  Illinois,  60637; 

C.  J.  PURSe£l,  Department  of  Chonistry,  Indiana  University,  Bloomington, 

Indiana,  47405;  W.  C.  HO,  Department  of  I^ysics,  University  of 
British  Columbia,  Vancouver,  British  Columbia  V6T  2A6,  Canada;  and 
B.  H.  DINELLI,  Istituto  dl  Spettroscopia  Molecolare,  Via  de'Castagnoli  1; 


40126  Bologna,  Italy. 

TAIO.  INFRARED  STUDIES  OF  THE  BAND  OF  CHjD"^ . 15  min. (Us  18) 

M.  RiteSLEIN.  M.-F.  JAGOD,  C.  GABRYS,  end  T.  OKA,  Department  of  Chemistry 
and  Department  of  Astronomy  and  Astrophysics,  University  of  Chicago, 

Chicago,  Illinois,  60637-1403. 

TAll.  INFRARED  SPECTROSCOPIC  STUDY  OF  THE  QUASILINEARITY  OF  NHj"^  ION . 15  inln.(ll;34) 


Y.  KABBADJ.  T.  R.  HUET,  T.  OKA,  Department  of  Chemistry  and  Department  of 
Astronomy  and  Astrophysics,  University  of  Chicago,  Chicago,  Illinois, 

60637;  S.  E.  CHOI,  The  James  Frank  Institute,  University  of  Chicago, 

Chicago,  Illinois,  60637. 

TA12.  NEW  OBSERVATIONS  OP  ELECTRONIC  TRANSITIONS  OF  H.  AND  D.  IN  THE  INFRARED  AND 

VISIBLE  REGIONS . Uta  Paper  added  co^AbetrabCs  Book . 15  min. (11:50) 

H.  A.  NAJ^USRI,  D.  SADOVSKII,  A.R.W.  McKELLAR.  Heraberg  Institute 
of  Astrophyalcs,  National  Research  Council  of  Canada,  Ottawa, 

Ontario  KIA  0E6,  Canada;  and  M.  VSRVLOET,  Laboratolre  da  Phctophysique 
Noleculalre  du  CNR8,  Unlversite  do  Parla-Sud,  91405  Orsay,  France. 
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TUESDAY,  JUNE  18,  1991  —  8:30  A.H. 
Room  1009,  Physics  Laboratory 


Chair:  JOYCE  GUEST,  University  of  Cincinnati,  Cincinnati,  Ohio. 

TBl.  SUB-DOPPLER  INTRACAVITY  LASER  SPECTROSCOPY  OF  CoO  AND  VO . 15  min. (8:30) 

G.  HUANG,  A.  J.  MERER.  Department  of  Chemistry,  University  of  British 
Columbia,  Vancouver,  British  Columbia  V6T  1Y6,  Canada:  D.  J.  CLOJTHIER, 

Department  of  Chemistry,  University  of  Kentucky,  Lexington,  Kentucky, 

40506-0055. 


TB2.  A  NEW  ^  ELEaRONIC  STATE  OF  PtO . .  min. (8:47) 

C.  I.  FRUM,  R.  ENGLEMAN,  JR.,  and  P.  F.  BERNATH,  Department  of  Chemistry, 

University  of  Arizona,  Tucson,  Arizona,  85721. 

TB3.  HIGH  RESOLUTICW  FOURIER  TRANSFORM  INFRARED  SPECTROSCOPY  OF  THE  A^Il,  - 

TRANSITION  OF  CP . ^ . 10  min. (8:59) 


R.  S.  RAM,  S.  TAM,  Department  of  Chemistry,  University  of  Arizona, 
iucson,  Arizona,  85721;  and  P.  F.  BERNATH,  Department  of  Chemistry, 
University  of  Waterloo,  Waterloo,  Ontario  N2L  3G1,  Canada, 


TB4.  LASER  .SPECTROSCOPY  OF  STRONTIUM  MONOXIDE  NEAR  16800  CH“^:  ABSORPTION  FR»! 

THE  LOW  LYING  ‘H  AND  ‘H  STATES . .  min. (9:11) 

R,F,W,  HCTRMANN  and  W,  E.  ERNST,  Department  of  Physics,  Pennsylvania 
State  University,  University  Park,  Pennsylvania,  16802. 

TBS.  ANALYSIS  OF  THE  6100,  6900,  AND  10200  CM"^  RYDBERG-RYDBERG  TRANSITKWS  OF 

AtD . .15  min. (9: 23) 

I.  DABROWSKI,  G.  HERZBERG,  J.W.C.  JOHNS,  D.  SADQVSKII.  and  M.  VERVLOET, 

Hersbtrg  Institute  of  Astrophysics,  National  Issearcit  Council,  Ottawa, 

Ontario  KIA  0R6,  Canada. 

TB6.  HIGH  RESOLUTION  INFRARED  FOURIER  TRANSFORM  EMISSION  SPECTRUM  OF  THE  N-* 

MEINEL  SYSTEM  . ? . 


D.  W.  FERGUSON.  K.  NARAHARI  RAO,  Department  of  Physics,  The  Ohio  State 
University,  Columbus,  Ohio,  43210;  G.  GUELAOWILI,  and  P.  A.  MARTIN, 
Laboratolre  d'Infrarouge,  Unlverslte  de  Parls-Sud,  <>1405  Orsay  Cedex, 
France. 


Intermission 

TB7.  EUV  ABSORPTION  SPECTROSCOPY  OF  SUPERS«JIC-JET-COOLED  MOLECULES:  N,  BANDS  IN 

THE  WAVELENGTH  REGION  95-100  nm . f . 10  min. (10: 10) 

K.  YOSHINO.  PETER  L.  SMITH,  W.  H.  PARKINSCW,  Harvard-Smlthsonian 
Center  for  Astrophysics,  Cambridge,  Massachusetts,  02138;  K.  P.  HUBER, 

Herzberg  Institute  of  Astrophysics,  NRC,  Ottawa,  Ontario  KIA  0R6, 

Canada;  G.  STARK,  Department  of  Physics,  Wellesley  College,  Wellesley, 

Massachusetts,  02181;  and  K.  ITO,  Photon  Factory,  KEK,  Tsukuba, 

Ibarakl  305,  Japan. 

TBS.  FOURIER  TRANSFORM  SPECTROSCOPY  IN  THE  VUV  REGKW,  THE  ABSORPTI{»l 

BANIS  OF  NO . .  min. (10:22) 

K.  YOSHINO.  J.  R.  ESMOND,  W.  H.  PARKINSCW,  Harvard-Smithsonian  Center 
for  Astrophysics,  Cambridge,  Massachusetts,  02138;  and  A.  P.  THORNE, 

Imperial  College  of  Science  and  Technology,  London  SW7  2BZ,  England. 

TB9.  THE  d-s  STABILIZATION  ENERGY  OF  THE  RARE  EARTH  OXIDES  AND  FLUORIDES  [Ba-Lu]. . . . 15  min. (10:34) 

L.  A.  KALEDIN.  High  Temperature  Institute  of  the  USSR  Academy  of 
Sciences,  Moscow,  127412,  USSR  and  visiting  scientist  at  MIT;  E.  J.  HILL, 
and  R.  W.  FIELD,  Department  of  Chemistry,  Massachusetts  Institute  of 
Technology,  Cambridge,  Massachusetts,  02139. 
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TBIO. 


THE  IXW-LYING  STATES  OF  THE  URANIUM  WNOXIDE  (UO)  MOLECULE 


15  min. (10559) 


L.  A,  KALEDIN,  High  Teaperature  Institute  of  the  USSR  Academy  of 
Sciences,  Moscow,  127412,  USSR  and  visiting  scientist  at  MIT, 

Cambridge,  Massachusetts,  02139. 

TBll.  FOURIER  TRANSFORM  SPECTROSCOPY  OF  THE  TRANSITION  IN  ^U2 . 15  raln,(ll:16) 

C.  LINTON,  Department  of  Physics,  University  of  New  Brunswick, 

Fredericton,  New  Brunswick  E3B  5A3,  Canada;  R.  BACIS,  P.  CROZTi', 

F.  MRTIN,  A.  J.  ROSS,  Laboratolre  de  Spectrometrie  lonlque  et 
Moleculaire,  Universlte  Claude  Bernard,  Lyon  I,  69622,  Vllleurbanne 
Cedex,  France;  and  J.  VERGES,  Laboratolre  Alme'  Cotton,  Centre 
National  de  la  Recherche  Sclentifique  II,  Universlte'  de  Parls-Sud 
(Paris  XI),  91405,  Orsay  Cedex,  France. 

TB12.  THE  FIRST  NEGATIVE  (B-X)  SYSTEM  OF  PRECISE  MOLECULAR  CONSTANTS  OF 

ITS  X*r.  A*n^  AND  B»r  STATES . .  min.  (11; 33) 

C.V.V.  PRASAD.  Department  of  Chemistry,  University  of  Waterloo, 

Waterloo,  Ontario  N2L  3G1,  Canada;  and  S.  PADDI  REDDY,  Department 
of  Physics,  Memorial  University  of  Newfoundland,  St.  John's, 

Newfoundland  AIB  3X7,  Canada. 


TB13.  THE  ELECTRIC  DIPOLE  MWCENT  OF  DYSPROSIUM  MONOXIDB(DyO) 

. . . . . Late  Paper  Added  to  Abstracts  Book . .  min.  (11:50) 

C.  LINTON,  Department  of  Physics,  University  of  New  Brunswick, 

Fredericton,  New  Brunswick  E3B  5A3,  Cenada;  and  B.  SIMARD, 

Laaer  Chemistry  Group,  Steacle  Institute  for  Molecular  Sciencee, 

National  Research  Council,  Ottawa.  Ontario  KIA  0R6.  Canada. 
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TUESDAY,  JUNE  18,  1991  —  8:30  A.M. 

Room  1005,  Physics  Laboratory 

Chair:  JIM  COE,  The  CNiio  State  University,  Columbus,  Ohio. 

TCI.  VIBRATKWAL  SPECTROSCOPY  OF  TRANS-3,4-DIFLOOROaCLOBUTENE . 10 

NORMAN  C.  CRAIG.  SUSAN  E.  HAWLEY,  and  ANN  PEARSW,  Department  of 
Chemistry,  Oberlin  College,  Oberlin,  Ohio,  44074. 

TC2.  FAR-INFRARED  SPECTRA  AND  TWO-DIMENSIONAL  POTENTIAL  ENERGY  SURFACE  FOR  THE 
RING-TWISTING  AND  RING-BENDING  VIBRATIONS  OF  CYCLOHBXENE  AND  ITS 
DEOTERATED  DERIVATIVES . 15 

S.  J.  LEIBOWITZ.  J.  LAANE,  Department  of  Chemistry,  Texas  AW 
University,  College  Station,  Texas  77843;  and  V.  E.  RIVERA-GAINES, 

Bristol -Meyers,  USBNG,  Evansville,  Indiana,  47721. 

TC3.  FAR-INFRARED  SPECTRA  AND  TWO-DIMENSIONAL  RING-BENDING  POTENTIAL  ENERGY 

SURFACE  OF  1 , 3-OXATHIOUNE . 10 

S.  J.  LEIBOWITZ.  J.  LAANE,  Department  of  Chemistry,  Texas  A&M 
University,  Collage  Station,  Texas,  77843;  and  J.  R.  VILLARREAL, 

Pan  American  University,  Edinburg,  Texas,  78539. 

TC4.  REINVESTIGATION  OF  THE  FAR-INFRARED  SPKTRA  OF  THE  OUT-OF-PLANE  VIRRATIOIS 


OF  1,3-DIOXOLANE .  . . 10 

E.  CORTEZ  and  J.  LAANE,  Department  of  Chemistry,  Texas  A&M 
University,  College  Station,  Texas,  77843. 

TC5.  ANALYSIS  OF  THE  TRANSITIW  FROM  NORMAL  MODES  TO  LOCAL  MODES . 15 


S.  ABBATE.  G.  LONGHI,  Dlpartlmento  dl  Qiimica  Flsica,  UnlversitJi  di 
f>aiarmo.  via  Archirafl  26,  90123  Palermo,  Italy;  C.  ZAGANO,  G.  BOTTO, 

D.  GHISLETTI,  Dlpartimanto  di  Flsica,  Universlta  de  Milano,  via 
Celoria  16,  20133  Milano,  Italy;  AND  L.  LESPADE,  Laboratoire  de 
Spectroacople  Moleculaire  et  Crletalline,  University  de  Bordeaux  I, 

351  Crs.  de  la  Liberation,  33405  Talence,  France. 

TC6.  CONFORMATIONAL  STABILITY,  BARRIERS  TO  INTERNAL  ROTATION,  VIBRATIONAL 

ASSIGNMENT,  AND  AB  INITIO  aLCUUTIONS  OF  THANS-^S-DICHLOROPROPENE . 15 

T.  G.  COSTNER.  T,  S.  LITTLE,  J.  R.  DURIG,  Department  of  Chemistry, 

University  of  South  Carolina,  Columbia,  South  Carolina,  29208;  and 
D.  T.  DURIG,  Departments  of  Qiemistry  and  Physics,  University  of  the 
South,  Sewanee,  Tennessee,  37375. 

Intermission 

TC7.  PERTURBATIVE  TREATMENTS  OF  HIGHLY  EXCITED  ROTATION-VIBRATIW  STATES 


USING  CURVILINEAR  COORDINATES . 15 

DARIN  C.  BURLEIGH.  ANNE  B.  MCCOY,  and  EDWIN  L.  SIBERT,  III,  Department 
of  Chemistry  and  Theoretical  Chemistry  Institute,  University  of 
Wisconsin-  Madison,  Madison,  Wisconsin,  53706. 

TC8.  INVESTIGATING  THE  SEPARABILITY  OF  VIBRATIMJAL  MOTIONS . 15 


RUDOLPH  C.  MAYRHOFER  and  EDWIN  L.  SIBERT,  III,  Department  of  Chemistry 
and  Theoretical  Chemistry  Institute,  University  of  Wisconsln-Madison, 
Madison,  Wisconsin,  53706. 

TC9.  CALCULATION  OF  IR  INTENSITIES  OF  HIGHLY  EXCITED  VIBRATICWAL  STATES  IN 

HCN  USING  VAN  VLECK  PERTURBATION  THEORY . 15 

ANNE  B.  ;<CCOY  and  EDWIN  L.  SIBERT,  III,  Department  of  Chemistry  and 
Theoretical  Chemistry  Institute,  University  of  Wisconsin-Madison, 

Madison,  Wisconsin,  53706. 


min. (8:30) 


min. (8:41) 


mln.(8:57) 


fflln.(9i087 


ain.(9il9) 


mln.(9:3S) 


min.(10:05) 


mln.(10:21) 


rain.(10:37) 
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TCIO.  REDOCED  MASS  OF  RING  PUCKERING  AS  A  FUNCTION  OF  PUaERING  COORDINATES  FOR 

RING  MOLECULES . 10  Bln.  (10:53) 

WENYUN  ZHAO  and  J.  R.  OURIG,  Department  of  Chemistry,  University  of 
South  Carolina,  Columbia,  South  Carolina,  29208. 

TCll.  SFg  GAS  INTEGRATED  INTENSITIES  AS  A  FUNCTION  OF  DENSITT . 15  mln.(U:04) 

CORINNE  T.  DEUYE  and  MICHAEL  E.  THOMAS,  Applied  Riyslcs  Uboratory, 

The  Johns  Hopkins  University,  Laurel,  Maryland,  20723. 

TC12.  C(»<TINUUM  ABSCmiON  MEASUREMENTS  AND  LINE  SHAPE  MODEL  COHPARIS(»(S . 15  min. (11:20) 

MICHAEL  E.  THOttS  and  CORINNE  T.  DEUYE,  Applied  Physics  Uboratory, 

The  Johns  Hopkins  University,  Uurel,  Maryland,  20723. 

TC13.  PIEZOELECTRIC  DETECTION  OF  OVERTONE  SPECTRA  OF  LI()UIDS  WITH  C.W.  USER 

EXCITATION . 15  min. (11:36) 

CARLOS  MANZANARES  Ciid  VICTOR  BLUNT,  Department  of  Chemistry, 

Baylor  University,  Waco,  Texas,  46498. 

TC14,  INFRARED  AMD  RAMAN  SPECTRA  AND  VIBRATIONAL  ANALYSES  OF  CYCLOPEMTAOIENYL  CANCELLED 

THALLIUM. . . . ,L«tc  Paper  Added  to  Abstracts  Book . 10  min. (11:52) 


V.  A.  MEIER,  New  Jersey  Medical  Collese,  Newark,  New  Jersey;  and 
D.  P.  MCDERMOCT,  Division  of  Science  and  Nath,  Lees  Collese,  Jackson, 
Kentucky,  41339. 


TUESDAY,  JUNE  18,  1991  —1:30  P.M. 

Room  1153,  Physics  Laboratory 

Chair:  R.  E.  BUMGARNER,  California  Institute  of  Technology,  Pasadena, 

California. 

TEl.  THE  ROTATIONALLY  RESOLVED,  NEAR  INFRARED  SPECTRUM  OF  THE  ARGOi-METHYLACETYLENE 


VAN  DER  WAALS  OIMPLEX . 15  rain. (1:30) 

THOMAS  A.  BLAKE.  SHAO-HUI  TSENG,  MARIUS  LEWERENZ,  PAUL  SWIFT,  and 
ROBERT  0.  WATTS,  Department  of  Chenlstry  BG-IO,  University  of 
Washington,  Seattle,  Washington,  98195. 

TE2.  CORIOLIS  COUPLING  IN  THE  LOWEST  R  STATE  OF  Ar-HBr  AND  Ar-HCl . 15  rain. (1:47) 


S.  W.  REEVE.  M.  A.  DVORAK,  K.  R.  LEOPOLD.  Departraent  of  Cheralstry, 

University  of  Minnesota,  Minneapolis,  Minnesota,  55455;  and 
D.  W,  FIRTH,  Tennessee  Eastman  Corporation,  Kingsport,  Tennessee, 

37662. 

TE3.  POTENTIAL  ANISOTROPY  AND  THE  INFRARED  SPECTRA  OF  H,-C0  AND  H,-N,  VAN  DER  WAALS 

COMPLEXES . i . f..f . 15  rain. (2:04) 

CUUDIO  CHUAfflll  and  ROBERT  J.  LE  ROY,  Guelph-Waterloo  Centre  for 
Graduate  Work  in  Chemistry,  University  of  Waterloo,  Waterloo,  Ontario 
N2L  3G1,  Canada, 


TE4.  AN  "ITERATIVE  SECUUR  E(^ATI0N"  METHOD  FOR  CALCUUTING  ROVIBRATIONAL  STATES 

OF  WEAKLY-BOUND  COMPLEXES . 15  min. (2:21) 

TOM  SLEE  and  ROBERT  J.  LE  ROY,  Guelph-Waterloo  Centre  for  Graduate  Work 
in  Chemletry,  University  of  Waterloo,  Waterloo,  Ontario  N2L  3G1,  Canada. 

TE5.  DEVELOPMENT  OF  A  FULL  3-DIMENSI(WAL  POTENTIAL  ENERGY  SURFACE  FOR  He-HF  FROM 

HIGH-RESOLUTION  SPECTROSCOPY . 15  rain. (2:38) 

TOM  SLEE  and  ROBERT  J.  LE  ROY,  Guelph-Waterloo  Centre  for  Graduate  Work 
in  Chemistry,  University  of  Waterloo,  Waterloo,  Ontario  N2L  3G1,  Canada. 

TE6.  SPECTROSCOPIC  DIAGNOSTICS  FOR  TEMPERATURE,  CLUSTER  SIZE  AND  DEGREE  OF 

SOLVATION  IN  INHOMOGENEOJS  VAN  DER  WAALS  aUSTERS . 15  rain. (2:55) 


yRY  ANN  PffiTIC  and  ROBERT  J.  LE  ROY,  Guelph-Waterloo  Centre  for 
Graduate  Work  in  Chemistry,  University  of  Waterloo,  Waterloo,  Ontario 
N2L  3G1,  Canada. 

Intermission 

TE7.  TUNNELING  SPLITTINGS  IN  A-BX^  TYPE  VAN  DER  WAALS  MOLECULES . 15  *10.(3:27) 

NOBUKINI  OHASHI,  Department  of  Physics,  Faculty  of  Science,  Kanazawa 
University,  Kanazawa  920,  Japan;  and  JON  T.  IRXIGEW.  Molecular  Ilryslcs 
Division,  National  Institute  of  Standards  and  Technology,  Gaithersburg, 

Maryland,  20899. 

TE8.  MICROWAVE  SPECTRUM  AND  STRUCTURE  OF  THE  KETENE-ETHYLENE  COMPLEX:  AN  EXAMPLE 

OF  THE  2ff  +  2Tr  CYCLOADDITKW  REACTION . 15  min. (3:44) 

F.  J.  LOVAS,  R.  D.  SUENRAM,  Molecular  Physics  Division,  National 
Institute  of  Standards  and  Technology,  Gaithersburg,  Maryland,  20899; 

C.  W.  GILLIES.  Department  of  Chemistry,  Rensselaer  Polytechnic 
Institute,  Troy,  New  York,  12180;  and  J.  Z.  GILLIES,  Department  of 
Chemistry,  Siena  College,  Loudonvllle,  New  York,  12221. 

TE9.  MICROWAVE  SPKTTRUM  AND  STRUCTURE  OF  THE  OC-SO2  COMPLEX . 10  min. (4:01) 

F.  J.  lOVAS  and  R.  D.  SUENRAM,  Molecular  Physics  Division,  National 
Institute  of  Standards  and  Technology,  Gaithersburg,  Maryland,  20899. 
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TEiO.  ROTATIONAL  SPECTRUM  OF  THE  METHANE-WATER  VAN  DER  WAALS  COMPLEX . 15  min.(4:13) 

R.  D.  SUENRAM.  G.  T.  FRASER,  and  F.  J.  LOVAS,  Molecular  Physics 
Division,  National  Institute  of  Standards  and  Technology,  Gaithersburg, 

Maryland-  20899. 

TEll.  DEUTERATED-ACETYLENE  DIMERS:  THE  TUNNELING  MOTIONS  OF  (DCCD),,  (DCCH),, 

DCCD-DCCH,  DCCH-DCCD,  HCCH-DCCD,  AND  HCCH-DCCH  FROM  THEIR 

MICROWAVE  SPECTRA . 15  min. (4:30) 

K.  MATSUMURA,  Seinan  Gakuln  University,  Nishijin,  Sawaraku,  Fukuoka  814, 

Japan;  F.  J.  LOVAS.  R.  D.  SUENRAM,  Molecular  Physics  Division,  National 
Institute  of  Standards  and  Technology,  Gaithersburg,  Maryland,  20899. 

TE12.  DISSOCIATION  OF  B  STATE  Ij  INDUCED  IN  VAN  DER  WAALS  COMPLEXES. . .Arrived  Late.,. 15  min. (4:47) 

M.  L.  BURKE  and  W.  KLEMPERER,  Department  of  Chemistry,  Harvard 
University,  Cambridge,  Massachusetts,  02138. 

TE13.  STRUCTURE  AND  INTERNAL  MOTION  OF  COMPLEXES  OF  NCCN  WITH  NCCN, 

NHg  AND  HjO . Arrived  Late . 15  min. (5:04) 

I.  SUNI,  S.  LEE,  and  W.  KliMPERER,  Department  of  Chemistry, 

Harvard  University,  Cambridge,  Massachusetts,  02138. 
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TUESDAY,  JUNE  138,  1991  ~  1:30  P.M. 
Room  1009,  Physics  Laboratory 


0»ir:  ARLAN  NANTZ,  Franklin  and  Marshall  College,  Lancaster,  Pennsylvania. 

TFl.  PURE  ROTATKWAL  TRANSmONS  IN  SOLID  PARA  HYDiSXlEN . 15  mln.(l:30) 

T.  BYERS  and  T.  OKA,  Department  of  Chemistry  and  Department  of 
Astronomy  and  Astrophysics,  University  of  Chicago,  Qiicago,  Illinois, 

60637-1403. 

TF2.  CRYSTAL  FIELD  SPLITONG  OF  THE  AJ-6  PURE  ROTATKWAL  W  n(0)  TRANSITION 

OF  SOLID  HYDROGEN:  THEORY  AND  OBSERVAHON . . . 15  min. (1:47) 

MAN-CHOR  CHAN  and  TAKESHI  OKA,  Department  of  Chemistry  and  Department 
of  Astronomy  and  Astrophysics,  University  of  Qilcago,  (Stlcago,  Illinois, 

60637-1403. 

TF3.  ANALYSIS  OF  THE  NEAREST  NEI^RING  (nn)o-Ht  PAIR  TRANSITI(»4S  IN  THE 
FUNDAMETTAL  Q-BRANCH  OF  SOLID  HYDROGEN:  GROUP  THEORY  AND 


INTENSITY  CALCUUTIONS . 15  min, (2:04) 

MAN-CHOR  CHAN  and  TAKESHI  OKA,  Department  of  (Siemistry  and  Department 
of  Astronomy  and  Astrophysics,  University  of  Chicago,  Chicago,  Illinois, 

60637-1403. 

TF4.  DYE  USER  SPECTROSCOPY  OF  MOLECUUR  HYDROGEN . 15  min. (2:21) 


DAVID  FERGUSON.  K.  NARAHARI  RAO,  Department  of  Physics,  The  Ohio  State 
University,  Columbus,  Ohio,  43210;  LEE  URSEN,  and  M.  E.  MICKELSON, 

Department  of  Physics  and  Astronomy,  Denison  University,  Granville, 

Ohio,  43023. 

TF5.  INDUCED  INFRARED  ABSORPHON  SPECTRA  OF  THE  DOUBLE  TANSinONS  H,(v-0*'l) 

+  Dj  (v-0*l) . : . 15  min. (2:38) 

C.T.W.  HSIEH  and  S.  PADDI  REDDY.  Department  of  Physics,  Memorial 
University  of  Newfoundlanii,  ^t.  John's,  Newfoundland  AIB  3X7,  Canada. 
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TUESDAY,  JUNE  18,  1991  —  3:05  P.M. 

Room  1009,  Physics  Laboratory 

Chair:  ARLAN  MANTZ,  Franklin  and  Marshall  College,  Lancaster,  Pennsylvania. 

TF'l.  ANALYSIS  OF  THE  5q,  6q,  8q  AND  9o  BANDS  OF  CHjDF . 10  Bln. (3:05) 

W.  LEWIS-BEVAN.  W.  D.  STORK,  Departnent  of  Oieoistry  and  Biochemistry, 

Southern  Illinois  University,  Carbondale,  Illinois,  62901-4409; 

D.  F.  EGGERS,  Departnent  of  Chemistry  BG-10,  University  of  WasMngton, 

Seattle,  Washington,  98195;  and  M.C.L.  GERRY,  Department  of  Chemistry, 

University  of  British  Columbia,  Vancouver,  British  Columbia  V6T  1Y6, 


Canada. 

TF'2.  INFRARED  DIODE  LASER  SPECTROSCOPY  OF  FtMWYL  dlXSIDE:  THE  Vg  BAND . 10  Bln.(3;17) 

DON  E.  KRISTIANSEN  and  W.  LEWIS-BEVAN,  Department  of  Chemistry  and 
Biochemistry,  Southern  Illinois  University,  Carbondale,  Illinois, 

62901-4409. 

TF'3.  ANALYSIS  OF  THE  CORIOLIS  COUPLED  4^  AND  6q  BANDS  OF  DBFj . 10  min. (3:29) 


W.  D.  STORK  and  W.  LEWIS-BEVAN,  Department  of  Oiemistry  and  Biochemistry, 

Southern  iillnols  University,  Carbondale,  IlllnolE,  62901-4409. 

TF'4.  AB  INITIO  CALCUUTI(»(  OF  VIBRATICMAL  ABSCBtPTICW  AND  CIRCULAR  OiailK)I»l 
SPECTRA  USING  NP2  FORCE  FIELDS:  ASSIGNlffiNT  OF  THE  VIBRATIffliAL  SPHTTRA 
OF  2-0XETANC»iE,  4-MEniYL  AND  3-METHYL-2-0XETAN^E . 15  ain.(3:41) 

C.  CHABALOWSKI.  U.  S.  Army  Ballistic  Research  Laboratory,  Aberdeen 
l^ovin'g  Ground,  Maryland,  21005-5066;  K.  J.  JALXANB«,  F.  J.  DEVLIN, 
and  P.  J.  STETOENS,  Department  of  Otemiatry,  University  of  Southern 
California,  Los  Angelas,  California,  90089-0482. 

TF'5.  AB  INITIO  CALCUUTI(N(  OF  VIBRATICWAL  ABSORPnON  AND  CIRC»UR  DICHROISM 
SPECTRA  USING  MP2  FORCE  FI^:  CONFORMATKNiAL  ANALYSIS  OF  METHYL 

GLYCOUTE  AND  METHYL  LACTATE . 13  min. (3:58) 

R.  MJRSI,  F.  J,  HVLIN,  P.  J.  STEWipiS.  Department  of  Chwalstry, 

University  of  Southern  California,  Los  Angeles,  California,  90089-0482; 
and  C.  CHABALOWSKI,  U.  S.  Amy  Ballistic  Research  Laboratory,  Aberdeen 
Proving  Ground,  Maryland,  21005-^)66. 

TF'6.  FORMALISM  FOR  THE  CALCULATIOf  Cf  ATOMIC  P(»JUi  AND  AXIAL  TB4SC«S  USING 

LOCALIZED  MOLECUUR  (HiBITALS . 15  min. (4: 15) 

T.  D.  BOWAN.  Department  of  Choilstry,  Southern  Illinois  University, 

Edwardsville,  Illinois,  62026;  A.  E.  HANSEN,  Department  of  !%yaical 
Chemistry,  H.  C.  0r8ted  Institute,  INC-2100  Copenhagen  0,  Denmark; 
and  P.  J.  STEPH0IS,  Department  of  Chemistry,  University  of  Southern 
California,  Los  Angeles,  California,  90^9-0482. 

IT' 7.  MODELLING  THE  POTENTIAL  ENERGY  HYPERSURFACE  OF  THE  HYUiOGEH  BCNIO 

IKH-HF . Arrived  Late . 15  min. (4:32) 

A,  QUINONES.  G.  BANDARAGE,  R.  R.  LUCCHESE,  and  J.  W.  BEVAN, 

Department  of  Chemistry,  Texas  ASM  University,  College  Station, 

Texas,  77843. 

TF'8.  INVESTIGATIfflJ  (S’  RELAHVISTIC  EFFECTS  IN  HYMOGEN  B(WD  INTERACHCNIS: 

0C~HI . . . Arrived  Late . 15  min.  (4:49) 

A.  SUCKLEY,  A.  C.  LFGON,  Christopher  Ingold  Laboratories,  Chemistry 
Department,  University  College,  London,  London  WCl  HOAJ,  United 
Kingdom;  Z.  WANG,  G.  BANDARAGE.  R.  R.  LUCCHESE,  and  J.  W.  BEVAN, 

Departtsent  of  Chemistry,  Texas  ASM  University,  College  Station, 

Texas,  77843. 
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TUESDAY,  JUNE  18,  1991  —  1;30  P.M. 
Room  lOOS,  Physics  Laboratory 


Chair;  JANE  RICE,  Naval  Research  Laboratory,  Washington,  D.C. 

TGI.  RADIATIVE  TRANSITION  PROBABILinES  FOR  ALL  VIBRATIWJAL  LEVELS  IN  THE  xh* 

STATE  OF  HF . 15  min.<l;30> 

WARREN  T.  ZEKKE.  Department  of  Chemistry,  Wartburg  College,  Waverly, 

Iowa,  30677;  WIIXIAM  C.  STWALLEY,  Center  for  Laser  Science  and 
Engineering,  and  Departments  of  Qioaistry  and  Physics,  University 
of  Iowa,  Iowa  City,  Iowa,  52242;  STEPHEN  R.  LAN6!K)FF,  Ames  Research 
Center,  NASA,  Hoffett  Field,  California,  94035;  G.  L.  VAUffiRAMA, 
and  MICHAEL  T.  BERRY,  Laser  Applications  Research  Center,  Houston 
Area  Research  Center,  4802  Research  Forest  Drive,  The  Woodlands, 

Texas,  77381  and  Rice  University,  Houston,  Texas,  77251. 

TG2.  THE  MANY-LINE  SPECTRA  OF  («  AND  OD  NEAR  1850  A . 15  min, (1:47) 

J.  A.  COXON,  Department  of  Chemistry,  Dalhousie  University,  Halifax, 

Jova  Scotia  B3H  4J3,, ^Canada;  F.  HOLLAND,  Forschungszentrum  Jullch  GmbH, 

Inatitut  fur  Atnosplurlsche  Chemie,  D-5170  Jullch,  Germany;  and 

K.  P.  HUBER.  Harzberg  Institute  of  Astrophysics,  National  Research 
Council,  Ottawa,  Ontario  KIA  0R6,  Canada. 

TG3.  J-DEPH(DENT  LIFEnMES  OF  N0(B^n)^_^ . 15  mln.(2;04) 

G.  E.  GADD,  CSIRO  Division  of  Applied  Physics,  Llnfield  NSW  2070, 

Australia;  D.  L.  HUESTIS.  and  T.  G.  SLANGER,  Molecular  Physics 
Laboratory,  ^R^  international,  Menlo  Park,  California,  94025. 

TG4.  HYPERFINE  STRUCTURE  MEASUREMENTS  IN  THE  A^(l)  *•  ELECTRONIC 

TRANSITIOt  OF  I>'C1  NEAR  THE  DISSOCIATION  LIMIT . 15  min. (2:21) 

T.  J.  SLOTTERBAOC.  K.  C.  JANDA,  D.  W.  PRATT,  Department  of  Chemistry, 

University  of  Pittsburgh,  Pittsburgh,  Pennsylvania,  15260;  J.  R.  JOHNSON, 

Thompson  Electronics,  Dallas,  Texas;  and  C.  M.  WESTERN,  Department  of 


Chemistry,  University  of  Bristol,  United  Kingdom. 

TGS.  OBSERVAnON  AND  ANALYSIS  ICW-PAIR  TRANSITIONS  (S'  I,  IN  A  FREE-JET 

EXPANSION . : . IS  min. (2:38) 

J.  TELLINGHUISEN,  Department  of  Chemistry,  Vanderbilt  University, 

Nashville,  Tennessee,  37235;  X.  ZHENG.  S.  FEI,  and  M.  C.  HEAVEN, 

Department  of  Chemistry,  Emory  (University,  Atlanta,  Georgia,  30322. 

T(%.  USER  INDUCED  FLUORESCENCE  SPECTRUt  (ff  BIF  (A-X) . IS  min. (2; 55) 


MATTHEW  BOHN.  ORIS  BERST,  and  ERH^  A.  D(^0.  PL/ARDJ,  Phillips 
Laboratory,  Kirtland  AF  Base,  New  ^xico,  87117-6006. 

Intermission 

TG7.  HIGH  RESOLUTION  FOURIER  TRANSF0»t  SPEClROSC(H>y  OF  SUPERSOIICALLY  COOLED 

CN  RADICAL . 15  nln.(3:25) 

BRENT  D.  REHFUSS,  M.  H.  SDH.  TERRY  A.  MILLER,  User  Spectroscopy 
Facility,  Department  of  Chemistry,  The  (Nilo  State  University, 

Columbus,  (Nilo,  43210;  and  V.  E.  BONDYBEY,  Institut  fur  Physikalische 
Chemie  der  Technischen  Universitat,  Munchen,  8046  Garching,  Germany. 

TGS.  MICROWAVE  SPECTWKa)PY  OF  THE  V-3-10  LEVELS  OF  CN(xV) . 15  min. (3:42) 

H.  ITO,  K.  KUCHITSU,  Departisent  of  Chemistry,  Nagaoka  University  of 
Technology,  Nagaoka  940-21,  Japan;  S.  YAMAMOTO,  S.  SAITO,  Department 
of  Astrophysics,  Faculty  of  Science,  Nagoya  University,  Chikusa-ku, 

Nagoya  464,  Japan. 

TG9.  PHOTOFRAOffiNT  SPECTROSCOPY  OF  CSj  AT  206-200  nm . 15  min. (3:59) 

CAROLINE  STARRS  and  JOHN  HEPBURN,  Centre  for  Molecular  Beams  and 
User  Chemistry,  University  of  Waterloo,  Waterloo,  Ontario  N2L  3G1, 

Canada. 
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TGIO.  HIGH  RESOLUTION  SPECTROSCOPY  OF  Nag  BY  CW  RESONANT  TWO-PHOTCW  K^IZAHCBI . 10  Bln.(4:16) 

STEFAN  RAKOWSKY  and  WOLFGANG  E.  ERNST.  Department  of  Physics,  Hie 
Pennsylvania  State  University,  University  Park,  Pennsylvania,  16802. 

TGll.  ROTATI(»(AL.  FINE,  AND  HYPERFINE  STRUCTURE  OF  Ar-(NI  VAN  DER  WAALS  COMPLEX . IS  min.(4:28) 


BOR-CHB)  CHANG.  DAVID  W.  CULLIN,  JAMES  M.  WILLIAMSCW,  LIAN  YU, 

BRENT  0.  REHFU^,  and  TERRY  A.  MILLER,  Laser  Spectroscopy  Facility, 

Departmnt  of  Oiemistry,  The  (Niio  State  University,  Columbus,  Otio, 

43210. 

TG12.  FLUORESCENCE  EXCITATICW  AND  RESOLVED  EMISSI(»(  SPECTRA  OF  SUPERS(MICALLY 

COOLED  AljO . 10  min.(4:4S) 

MING-FANG  CAI,  OlRISTtg^  C.  CARTER.  TERRY  A.  MILLER.  User 
Spectroscopy  Facility,  Department  of  Chemistry,  The  Ohio  State 
University,^  Columbus,  (Nilo,  43210!  Md  VLADA^R  E.  EOa'DYBSY, 

Institut  fur  Physikallsche  Chrale  der  Technischen  Universltst, 

Mlinchen,  8046  Garching,  Germany. 

TG13.  USER  INDUCED  FLUORESCENCE  AND  STIMUUTED  EMISSI(»i  PUIff>ING  CDj . 15  min. (4:57) 

WEI  XIE  and  HAI-UJNG  Dkl,  Department  of  Chemistry,  University  of 
^'ennsylvania,  Philadelphia,  Pennsylvania,  19104>6323. 
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'M  J .  Ill" 


WEDNESDAY,  JUNE  19,  1991  --  8:45  A.M. 
Auditorium,  Independence  Hall 


Chair;  JON  T.  HOUGEN,  National  Institute  of  Standards  and 
Technology,  Gaithersburg,  Maryland 


Plenary  Session 


WAl.  SPECTROSCOPY: THE  INTERSTELLAR  CONNECTION . 35  rain. 

ERIC  HERBST.  Department  of  Physics,  Duke  University,  Durham, 

North  Carolina,  27706. 

WA2.  MODELING  VIBRATION -ROTATION  IN  SPHERICAL  TOP  MOLECULES; 

THEORY  AND  PRACTICE . 35  min. 

J.  P.  CHAMPION.  Laboratolre  de  Spectronomie  Moleculaire  et 
Instrumentation  Laser,  Universite  de  Bourgogne,  Dijon,  France. 

Intermission 

WA3.  THEORETICAL  ANALYSIS  OF  ROVIBRATIONAL  STRUCTURE.  QUANTUM 

BIFURCATIONS  AND  CATASTROPHIES . 35  rain. 

B.  I.  ZHILINSKII.  Department  of  Chemistry,  Moscow  State 
University,  Moscow,  USSR. 


WA4.  SPECTROSCOPY  BY  AB  INITIO  QUANTUM  CHEMISTRY . 35  rain. 

NICHOtAS.HAflPJf.  Department  of  Chemistry,  University  of 
Cambridge,  Cambridge  CB2  lEW,  England. 

WA5.  TENTATIVE  IDENTIFICATION  OF  (Hj),  DIMER  EMISSION  IN  THE 
2 -MICRON  AURORAL  SPECTRUM  OF  JUPITER 

. Late  Pa£er  Added  to  Abstracts  Book . 15  min. 

L.  M.  TRAFTON,  McDonald  Observatory  and  Department  of  Astronomy, 

University  of  Texas  at  Austin,  Austin,  Texas,  78712;  and 
J.K.G.  WATSON.  Herzberg  Institute  of  Astrophysics,  National 
Research  Council  of  Canada,  Ottawa,  Ontario  KIA  OR6,  Canada. 

PLEASE  NOTE 

MOST  OF  THE  CONTRIBUTED  PAPERS  RECEIVED  BETWEEN  MON.  MARCH  1,  1991  AND 
FRI.  MARCH  8,  1991  HAVE  BEEN  DISTRIBUTED  BETWEEN  SESSIONS  TF*  AND  RC. 

THE  PRELIMINARY  PROGRAM  WENT  TO  THE  PRINTERS  ON  MARCH  8,  ONE  WEEK  AFTER 
THE  DEADLINE.  THE  CONTRIBUTED  PAPERS  RECEIVED  BETWEEN  MARCH  8  AND  MAY  1 
HAVE  BEEN  SCHEDULED  IN  THIS  BOOK  OF  ABSTRACTS  AND  IDENTIFIED  AS  SUCH. 
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WENDESDAY,  JUNE  19,  1991  --  1:30  P.M. 

Room  1153,  Physics  Laboratory 
SEHINAR  ON  Cgo  AND  RELATED  CCMIPOUNDS 

Chair  Before  Intermission:.  H.-  W.  KROTO,  University  of  Sussex,  UK. 

Chair  After  Intermission:  R.  F.  CURL,  Rice  University,  Houston,  Texas. 

WEI .  CARBON  CAGE  RESEARCH  AT  RICE  UNIVERSITY. . .  Invited  paper . 30  min.  ( 1  :^) 

R.  F.  CURL.  Department  of  Chemistry,  Rice  University, 

Houston,  Texas,  77251. 

HE2.  mm  INTERSTEUjat  DUST  TO  FULL^IENES . Invited  paper . 30  min.  (2:03) 

WOLFGANG  KRATSCHMER.  Max- Planck- Instltut  fur  Kemphysik, 

D-6900  Heidelberg,  Germany. 

WE3.  CggM  AND  CggM  COMPLEXES;  THE(»ETICAL  TREATMENT  OF  EUCTRONIC 
STRUCTURE,  I(»(I2ATI(»«  POTENTIALS,  AND  EXCITATION  ENERGIES 

. . Invited  paper . 30  min.  (2* 36) 

RUSSELL  M.  PITZER.  Departawnt  of  Chemistry,  The  Ohio  State 
University,  Columbus,  Ohio,  43210. 

Intermission 

WE4..  THE  DISCOVERY  OF  Cg,,  THE  THIRD  FORM  OF  CARB<»(,  AND  ITS 

IMPLICATIONS  FOR  CHEMISTRY  ON  EARTH  AND  IN  SPACE. .Invited  paper.. 30  min. (3:20) 

H.  W.  KROTO.  School  of  Chemistry  and  Molecular  Sciences, 

University  of  Sussex,  Brighton,  W1  9QJ,  United  Kingdom, 

WE5..  infrared  EMISSION  SPECTROSCOPY  OF  CAS  RIASE  Cgg, .  .Invited  paper. .  .30  min.  (3iS3) 


PETER  BERNATH.  Department  of  Chemistry,  The  University  of 
Arliona,  Tucson,  Arlsona,  85721. 

WE6.  OBSERVATION  OF  THE  DOUBLY  CHARGED,  GAS  PHASE  ANKW  OF 

BUCKMINSTERFULLSRENE,  Cg,'* . 10  min.  (4:26) 

P.  A.  LIHBACH,  L.  C..  SCKWEIKHARD,  K.  A..  COWEN, 

M.  T.  MCDERMOTT,  A.  G.  MARSHALL,  AND  J.  V.  COE.  Department 
of  Chemistry,  The  Ohio  State  University,  Columbus,  (Htlo,  43210. 

WE7 .  FAR  INFRi^ED  BENDING  MODE  FOR  C*  TRAPPED  IN  Ar .  . 15  min.  (4:38) 


P.  A.  WITHEY.  W.  R.  M.  GRAHAM,  Department  of  Physics, 
lexas  Christian  University,  Fort  Worth,  Texas,  76129, 

L.  N.  SHEN,  Chemical  Engineering,  Yale  University, 

New  Haven,  Connecticut,  06520. 

WES ,  IS  C*  BENT? . . .  . . . 10  min.  (4:55) 

D.  W.  EWING.  Department  of  Chemistry,  John  Carroll 
University,  Cleveland,  Ohio,  ,44118.. 

HE9.  AB  INITIO  THEORETICAL  PREDICTIONS  OF  THE  EQUILIBRIUM  GECMETXIES  OF 

^60'  ^70’  ^60^60  ^60^60'*’^^*  added  to  abstracts  book.  10  min. (5:07) 

GUSTAVO  E.  SCU8ERIA,  Rice  Quantum  Institute,  Rice  University, 

Houston,  Texas,  77251-1892. 

WEIO.  THE  EPR  SPECTRiSI  OF  C^^  ANION  AND  CATION  RADICALS 

. Late  paper  °  added  to  abstracts  book . 10  min. (5:19) 

S.  G.  KUKOLICH,  Department  of  Chemistry,  University  of  Arizona, 

Tucson,  Arizona,  85721;  and  D.  R.  HUFFMAN,  Department  of  Physics, 

University  of  Arizona,  Tucson,  Arizona,  85721. 
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WEDNESDAY,  JUNE  19.  1991  --  1:30  P.M. 
Room  1009,  Physics  Laboratory 


Chair:  L.  S.  ROTHMAN,  Department  of  the  Air  Force  Geophysics  Laboratory(AFSC) , 

Hanscom  Air  Force  Base,  Massachusetts. 

WFl.  COLLISIONAL  LINE  MIXING  IN  THE  BRANCH  OF  THE  Vj  BAND  OF  CH3CI . 15  min. (1:30) 

N.  LACCM,  Laboratolre  de  Spectrochlmie  Moleculalre,  Unlversltl 
Pierre  et  Marie  Curie,  7S2S2  Paris  Cedex  05,  France;  L,  R.  BI^WN, 

Jet  Propulsion  Laboratory,  4800  Oak  Grove  Drive,  Pasadena,  California, 

91109;  C,  CHACKERIAN.  JR..  NASA  Aaea  Reaearch  Center,  Moffett  Fle^d, 

California,  94035-1000;  and  G.  TARRAGO,  Laboratolre  d'Infrarouge, 

CNRS,  Assocle  au  Unlverslte  de  Paria  aud,  91405  Orsay  Cedex,  France. 

WF2.  SELF-BROADENING  AND  LINE-MIXING  IN  HCN  Q  BRANCHES . 15  min. (1:47) 

A.  S.  PINE.  Molecular  Phyalcs  Division,  National  Institute  of  Standards 
and  Technology,  Gaithersburg,  Maryland,  20899;  and.J,  P,  UXWEY, 

Thermophyaics  Division,  National  Institute  of  Standards  and  Technology, 

Gaithersburg,  Maryland,  20899. 

WF3.  MEASUREMENTS  OF  COLLISIONAL  WIDTHS  OF  H,0  FROM  FOURIER  TRANSFORM  FLAME 

SPECTRA  BETWEEN  800  AND  1800  CM'* . T . 10  min. (2:04) 

V.  DANA.  J.-Y.  MANDIN,  C.  CAMY-PEYRET,  J.-M.  FUUD,  Laboratolre  da 
Physique  Moleculalre  et  Applications,  CNRS  et  University  Pierre  et 
Paris  Curie.  75252  Paris  Cedex  05,  France;  and  I..  S.  ROTHMAN, 

Department  of  the  Air  Force  Geophysica  Laboratory(AFSC),  Optical 
Physics  Division,  Hanscom  Air  Force  Base,  Massachusetts,  01731-5000. 

WF4,  Nj-BROAOENING  AND  LINE  SHIFTS  IN  THEV3  BAND  OF  COj  AND  THEV2  BAND  OF  H20 . 15  min. (2:16) 

V.  MAUTHY  DEVI.  D.  CHRIS  BENNER,  Department  of  Physics,  College  of 
William  and  Mary,  Williamsburg.  Virginia.  23165;  MARY  ANN  H.  SMITH, 
and  CURTIS  P.  RINSLAND,  Atmospheric  Sciences  Division,  NASA  Langley 
Research  Center,  Mall  Stop  401A,  Hampton,  Virginia,  23665-5225, 

WF5.  LORENTZ  BROADENING  AND  PRESSURE-INDUCED  LINESHIFT  COBFFICimS  IN  THE  V, 

BAND  OF  HD“0 . . . 10  min. (2: 33) 

C.  P.  RINSLAND.  M.A.H.  SMITH,  Atmospheric  Sciences  Division,  NASA 
Langley  Reaearch  Center,  Nall  Stop  401A.  Hampton,  Virginia,  23665-5225; 

V.  NALATHY  DEVI,  and  D.  C.  BENNER,  Department  of  Physica,  College  of 
William  and  Mary,  Williamsburg,  Virginia.  23165. 

WF6.  NEW  CALCULATIONS  FOR  WATER  BY  THE  TECHNIQUE  OF  DIRECT  NUMERICAL 

DIACXWALIZATICM . 15  min. (2:45) 

RICHARD  B.  WATTSON  and  GARY  E.  GALia,  Vlsidyne,  Inc.,  10  Corporate  PI., 

S.  Bedford  St.,  Burlington,  Massachusetts,  01803. 

Intermission 

WF7.  MEASUREMENTS  OF  SELF-BROADENING  OF  OZWfE  ABSORPTIOi  LINES . 10  min. (3: 15) 

M.A.H.  SMITH.  C.  P.  RINSLAND,  Atcwapheric  Sciences  Division,  NASA 
Langley  Research  Center,  Mall  Step  401A,  Hampton,  Virginia,  23665-5225; 
and  V.  NALA1HY  DEVI,  Department  of  Physics,  College  of  William  and 
Mary,  Williamsburg,  Virginia,  23185. 

WF8.  TEMPERATURE  DEPENDENCE  OF  N2-BROADENING  COEFFICIENTS  IN  THE  V3  BAND  OF  OZONE. ..15  min. (3:27) 

M.  N.  SPENCER  and  C.  CHACKERIAN,  JR.,  NASA  Ames  Research  Center, 

MS  245-4,  Moffett  Field,  California,  94035-1000. 
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WF9.  THE  TEMPERATURE  DEPENDENCE  OF  THE  INFRARED  ABSORPHCM  OF  N-O-  IN  THE  RBGIfflJ 

300-400  CM"* . . . 15  Min. (3:44) 

B.  P.  WINNEWISSER.  M.  WINUEWISSER,  G.  SEIBERT,  Phy8lkallsch-Ch«d.8che8 
Instltut,  Ju8tu8-Lleblg-Unlver8it8t,  D-6300  Giessen,  Gemany;  F.  C.  DE  LUCIA, 
Dcpartaent  of  Physics,  The  Ohio  State  University,  Coluabus,  Ohio,  43210; 

P.  HELMINGER,  Departnent  of  Physics,  University  of  South  Aiabasa,  Mobile, 

Alabaaa,  36688;  and  6.  PANEUX,  Anorganische  Cheaie,  FB9,  Unlversltat, 

5600  Wuppertal  1,  Germany. 

WFIO.  OXYGEN-INWICED  BROADENING  AND  LINE  SHIFTS  IN  THE  REGKHJ  OF  ^^CH^ . 15  ain.(4:01) 

D.  CHRIS  BENNER.  V.  MAMTHY  DEVI,  Department  of  Physics,  College  of 
William  and  Mary,  Williamsburg,  Virginia,  23185;  MARY  ANN  H.  SMITH, 
end  CURTIS  P.  RINSLAND,  Atmospheric  Sciences  Division,  NASA  Langley 
Research  Center,  Mall  Stop  401 A,  Hampton,  Virginia,  23665-5225. 

mi.  BROADENING  AND  SHIFTS  OF  CH^  LINES  IN  THE  BAND  AT  LOW  TEMPERATTJRES . 15  min. (4: 18) 

M.A.H.  ^IlH.  C.  P.  RINSLAND,  Atmospheric  Sciences  Division,  Mall 
Stop  401 A,  NASA  Langley  Research  Center,  Hampton,  Virginia,  23665-5225; 

V.  MAUTHY  DEVI,  and  D.  C.  BENNER,  Department  of  Physics,  College  of 
William  and  Mary,  Williamsburg,  Virginia,  23185. 

WF12.  DIODE  USER  MEASUREMENTS  OF  CO,  LINE  INTENSITIES  AT  HIGH  TEMPERATURE  IN  THE 

4.3  um  REGION . T . 10  min. (4:35) 

L.  ROSE^NN.  S.  LANGLOIS.  J.  TAINE,  Uboratolre  E.M.2.C.  du  CNRS 
(UPR  et  de  I'ECP,  Ecole  Centrale  Paris,  Grande  Vole  dea  Vlgnes, 

92295  Chatenay-Melabry  Cedex,  France;  and  C.  DEUYE,  Applied  Physics 
Laboratory,  The  Johns  Hopkins  University,  Laurel,  Maryland,  20723. 

W13.  PRESSURE  BROADIMING  MEASUREMOTS  OF  CH^  AT  VI  BY  Hj  AND  He... Arrived  Late.... 10  inln.(4!47) 

DANIELE  ROttNINI  and  KEVIN  K.  LEHMANN,  Department  of  Chemistry, 

Princeton  University,  Princeton,  New  Jersey,  08544. 

WFIA.  FIRST  OBSERVATION  OP  LINES  CORRESPONDING  TO  THE  (03^0,11^0),-  TO  00°1 
VIBRATIONAL  TRANSITION  IN  NITROUS  OXIDE . 

. Late  Paper  Added  to  Abstracts  Book . 10  nln.(4i59) 

J.  M.  SIROTA.  D.  C,  REUTER,  and  M.  J.  MUMA,  NASA  Goddard  Space  Flight 
Center,  Laboratory  for  Extraterrestrial  Physics,  Code  693,  Greenbalt, 

Maryland.  20770. 
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WBI8JESDAY,  JUNE  19,  1991  ~  1:30  P.M. 
Room  lOOS,  Physics  Laborstory 


Chair  Before  Intermission;  P.  L.  PCOVARAPU,  Vanderbilt  University,  Nashville,  Tennessee. 
Chair  After  Intermission:  T.  B.  FRBEDHAN,  Syracuse  University,  Syracuse,  New  York. 


WGl.  INSTRUMENTAL  ADVANCES  IN  THE  MEASUREMENT  OF  RAMAN  OPTICAL  ACTIVITY . 15  min. (1:30) 

D^.  CHE.  G.-S.  YU,  T.  B.  FREEDMAN,  and  L.  A.  NAHE,  Department  of 
Chemistry,  Syracuse  University,  Syracuse,  New  York,  13244-4100. 

W2.  VIBRAHONAL  CIRCULAR  DICHROISM  AND  RAMAN  OPTICAL  ACTIVITY  IN  EPHEMINE 

MOLECULES . .  min. (1:47) 

N.  RAGUNATHAN.  T.  B.  FREEDMAN,  D.  CHE.  and  L.  A.  NAFIE,  Department  of 
Chemistry,  Syracuse  University,  Syracuse,  New  York.  13244-4100. 

Vro3.  METHINE  STREI^ING  VCD  IN  HYDROXY  ACIDS  AND  RELATED  MOLECULES . 15  min. (2:04) 


D.  M.  GIGANTE.  J.  E.  EVANS,  T.  B.  FREEDMAN,  and  L.  A.  NAFIE, 
Department  of  Chemistry,  Syracuse  University,  Syracuse,  New  York, 
13244-4100. 


VIBRATIONAL  CIR<XJUR  DICHROISM  (S,S)-OXIRANE-2,3-^H,  AND  (S,S)- 

CYCL0PR0PAHE-1,2-*H2  IN  THE  GAS  KUSE  AND  SOLUTKW. . . .7 . 15  min. (2:21) 

T.  B.  FREEPyN.  N.  RAGUNATHAN.  and  L.  A.  NAFIE.  Department  of 
Chemistry,  Syracuse  University,  Syracuse,  Nsw  York,  13244-4100. 

W6S.  VIBRAnONAI.  CIRCXHJkR  DICHROISM  STUDY  OF  (2S.3S1-DIDEUTERI(»UTYRO-LACTONE. 

COffARISON  OF  EXPERIMENTAL  AND  CAICUUTED  SPECTRA . 15  min. (2:38) 


PETR  MALON,  lj(»ETTA  J.  MiaLEY,  KATHLEEN  SLUTS.  nHOTHY  A.  KEIOERUNG, 

Department  of  Chsalatry,  University  of  Illinois  at  Chicago,  Chicago, 

Illinois,  60680:  JACK  UANG,  SID  KAMATH.  and  JAMES  S.  OIICKOS, 

Department  of  Chemistry.  University  of  Missouri  St.  Louis,  Missouri, 

63121. 

HG6.  VIBRATIONAL  CIRCULAR  DICHROISM  STUDY  W  (3R,4RJ-DIIWJTERI0CYCLC«UTANB-1,2-DI0NE. 

COMPARISON  OF  EXPERIMENT  AND  CALCUUTIONS . 15  min. (2:55) 

PETR  NAUM,  KATHLEEN  SLUIS,  TIMOTHY  A,  KEIDBtLING.  Department  of 
Chemistry.  University  of  Illinois  at  Ch!l!cagoi  (liiicago.  Illinois, 

606«);  J.-Y.  UANG.  and  JANES  S.  CHICKOS,  Department  of  Chemistry, 

University  of  Missouri-St.  Louis,  St.  Louis,  Missouri,  63121. 

Intermission 

VGl.  EXPERIMENTAL  AND  AB  INITIO  THBOREnUL  VIBRATIONAL  CIRCULAR  DICHROISM  (H' 


SUBSTITUTED  OXIRANES . 15  min. (3: 25) 

P.  L.  POUVARAPU.  S.  T.  PICKARD,  H.  E.  SMITH,  and  T.  M.  BLACK, 

Department  of  Chemistry,  Vanderbilt  University.  Nashville,  Tennessee, 

37235. 

HG8.  VIBRAnONAL  CIRCULAR  DICHROISM  OF  METHYL  AND  ETHYL  UCTATES . 10  min.(3:42) 

P,  L.  POLAVARAH).  Department  of  Chemistry,  Vanderbilt  University, 


Nashville,  Tennessee,  37235;  and  P.  K.  BOSE,  Department  of  Chemistry, 

Government  B.M.  College,  Barisal,  Bangladesh. 

VG9.  NEAR  INFRARED  CIRCUUR  DICHROISM  SPECTRA  OF  (3R)-METHYL  CYCLOHEXANONE  AND 

(3R)-METHYL  CYCLOPENTANWJE . 15  ram. (3:54) 

S.  ABBATE.  G.  URiGHI,  Dipartiraento  di  Chiraica  Fisica,  Universita  di 
Palermo,  via  Archirafi  26,  90123  Palermo,  Italy;  L.  LESPADE, 

D.  CAVAGNAT,  Laboratoire  de  Spectroscopie  Moleculaire  et  Cristalline, 

Universite  de  Bordeaux  I,  Crs.  de  la  Liberation  351,  33405  Talence, 

France;  C.  BERTUCCI,  and  P.  SALVADORI,  Dipartiraento  di  Chiraica, 

Universita  di  Pisa,  via  Risorgimento  35,  56100  Pisa,  Italy. 
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w;i0.  BAND  SHAPE  OF  THE  CHj  STRETCHING  BANDS  -  SOLID  POLYETHYLENE... Arrived  Late . 15  min. (4:11) 

M.  GRANDBOISt  M.  TRUDEL,  and  C.  CHAPADOS,  Departenent  de  Chimie- 
Biologie,  Universite  du  Quebec  a  Trois-RiviSres,  C.P.  500,  Trois- 
Rivieres,  Quebec  G9A  5H7,  Canada. 

HGll.  VIBRATIONAL  CIRCULAR  DICHROISM  MEASUREMENTS  IN  THE  FAR  INFRARED  REGION: 

STATUS  REPORT . Arrived  Late . .  min. (4:28) 

P.  L.  FOLAVARAFU.  Department  of  Chemiatry.  Vanderbilt  University, 

Nashville,  Tennessee,  37235. 

WG12.  THEORETICAL  PREpiCTIC»i  OF  THE  MAGNETIC  CIRCUUR  DICHROISM  SPECTRUM  IN  Cl,: 

THE  l‘n^|  +  X(‘rp  ELECTRONIC  TRANSITION . Arrived  Ute . f . 15  min. (4:40) 

GEORGE  F.  ADAMS  and  aRY  F.  CHABALOWSKI.  U.  S.  Army  Ballistic 
Research  Laboratory,  SLO^R-IB-I,  Aberdeen  Proving  Ground,  Maryland, 

21005-5066. 

W613.  P»)TOCHBMISTRY  OF  ACETONE  ON  NAa  FILMS:  AN  IR  ANALYSIS 

. Lata  Paper  Added  to  Abstracts  Book . IS  min.  (4:57) 

HUGH  H.  RICHARDSON,  Department  of  Chemistry,  Ohio  University, 

Athens,  Ohio,  45701. 
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Chair: 

NHl. 


WH2. 


WH3. 


vm4. 


WHS. 


VH6. 


vm7. 


WHS. 


WH9. 


WHIO. 


WEDNESDAY,  JUNE  19,  1991  —  1:30  P.M. 

Room  1008  Evans  Chemical  Laboratory 

RODNEY  McCORMICK,  Department  of  Physics,  The  Ohio  State  University, 
Coluitbus,  Ohio. 


STARK  EFFECT  IN  THE  FAR-INFRARED  VIBRATION-ROTATION-TUNNELLING  SPECTRUM  OF 
PROPANE-WATER . Late  Paper  Added  to  Abstracts  Book . . 

DAVID  W.  STEYERT,  MATTHEW  J.  ELROD,  RICHARD  J.  SAYKALLY,  Department  of 
Chemistry,  University  of  California,  Berkeley,  California,  94720;  and 

R.  D.  SUENRAM,  Molecular  Physics  Division,  National  Institute  of  Standards 
and  Technology,  Gaithersburg,  Maryland,  20899. 

TUNABLE  FAR  INFRARED  USER  SPECTROSCOPY  OF  Ar.HCL 

. Late  Paper  Added  to^Abstracts  Book...... . 

M.  J.  ELROD.  D.  W.  STEYERT,  and  R.  J.  SAYKALLY,  Department  of  Chemistry, 
University  of  California,  Berkeley,  California,  94720. 

AlH  EINSTEIN  EMISSION  COEFFICIENTS  OF  THE  A%  -  X  TRANSITION 
. . . Late  Paper  Added  to  Abstracts  Book . 

JANE  K.  RICE.  LOUISE  PASTERNACK,  and  H.  H.  NELSON,  Chemistry  Division. 
Naval  Research  Laboratory,  Washington,  D.C.,  20375-3000. 

THE  STRUCTURE  AND  PHOTOPHYSICS  OF  BENZENE-(H,0).  AND  BENZENE- (H.O), 

COMPLEXES . . . Lata  Paper  Added  to  Abstracts  Book . 

ALBERT  J.  GOTCH,  AARON  W.  GARRETT,  DANIEL  L.  SEVERANCE,  and  TIMOTHY  S. 
ZWIER,  Department  of  Chemistry,  Purdue  University,  W.  Lafayette,  IN,  47907 

MULTIPHOTON  IONIZATION  STUDIES  OF  CLUSTERS  OF  UMISCIBILE  LIQUIDS 
. Late  Paper  Added  to  Abstracts  Book . 

AARON  W.  GARRETT.  ALBERT  J.  GOTCH,  and  TIMOTHY  S.  ZWIER,  Department  of 
Chemistry,  Purdue  University,  West  Lafayette,  Indiana.  47907. 

THE  SPECTROSCOPY  AND  PHOTOPHYSICS  OF  2-, 4-  AND  5-METHYLPYRIMIDINE 
. Ute  Paper  Added  to  Abstracts  Book . 

RALPH  E.  BANDY.  AARON  W.  GARRETT,  JOHN  NASH,  and  TIMOTHY  S.  ZWIER, 
Department  of  Chemistry.  Purdue  University,  West  Lafayette,  Indians, 

47907. 

Intermission 

THE  MAGNETIC  ROTATION  SPECTRUM  OF  ^^Br^  (A  -  X  . Late  Paper  Added 

to  Abstracts  Book . . . . . . . . . 

A.  CHANDA,  F.  W.  DALBY,  I.  OZIER,  and  J.  SANDERS.  Department  of  Physics, 
University  of  British  Columbia,  Vancouver,  British  Columbia  V6T  IZl, 
Canada;  permanent  address  of  Sanders:  Department  of  Physics,  University 
of  Oxford,  Oxford,  England. 

A  SPECTRAL  AND  X«  STUDY  OF  THE  Cr:Mg2S10^  CRYSTAL. . .Late  Paper  added  to 
abstracts  book . . . 

B.  C.  YANG,  Y.  Q.  LIN,  P.  LIN,  AND  I.  S.  CHENG,  Department  of  Physics, 

East  China  Normal  University,  Shanghai  200062,  P.R.  China. 

OBSERVATION  OF  THE  J-2,  (k| -1  LEVELS  OF  Ar-NHj  BY  FAR  INFRARED  DIFFERENCE 
FREQUENCY  -  SIDEBAND  SPECTROSCOPY. . .Late  paper  added  to  abstracts  book . 

S.  W.  REEVE,  M.  A.  DVORAK,  A.  GRUSHOW,  W,  BURNS,  AND  K.  R.  LEOPOLD, 
Department  of  Chemistry,  University  of  Minnesota,  Minneapolis, 

Minnesota,  55455. 

THE  C^ IT STATE  OF  THE  SO  RADICAL. . .Late  paper  added  to  abstracts  book . 

C.  CLERBAUX  AND  R.  COLIN,  Laboratolre  de  Chimie  Physique  Moleculaire, 
Universite  Libre  de  Bruxelles,  1050  Brussels,  Belgium. 


IS  min. (1:30) 


15  min. (1:47) 


IS  min. (2:04) 


10  min. (2:21) 


10  min. (2:33) 


10  min. (2:45) 


IS  min.  (3:10) 


10  min. (3:27) 


15  min. (3:39) 


10  min. (3:56) 


FA4  and  FAS  will  be  presented  here  at  the  request  of  the  author  who  must  return 
to  Japan  on  Friday . 


15  min. (4:08) 
15  min. (4:23) 
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THURSDAY,  JUNE  20,  1991  ~  8:30  A.M. 

Room  1153,  Physics  Laboratory 

Chair:  ERIC  HERBST,  Duke  University,  Durham,  North  Carolina. 

RAl.  H2S2  AND  NH3:  VIBRATION  -  ROTATKMJ  INTERACTIONS . Invited  Paper . 30  min. (8:30) 

S.  URBAN,  Czechoslovakia  Academy  of  Science,  Prague,  Czechoslovakia. 

RA2.  GAS  PHASE  MAGNETIC  VIBRATIONAL  CIRCULAR  DICHROISM.  A  POSSIBLE  WAY  TO 

DETERMINE  THE  ROTAHtWAL  g-FACTOR  OF  THE  MOLECULAR  ZEEMAN  EFFECT . 15  min, (9:03) 

BAOLIANG  WANG  and  TI^«THY  A.  KEIDERLING,  Department  of  Chemistry, 

University  of  Illinois  at  Chicago,  Chicago,  Illinois,  60680, 

RA3.  INFRARED  SPECTRA  OF  CO-Hj  AND  CO-D2  C»1PLEXES  IN  THE  A.7  m  REGION . 15  min. (9:20) 

A.R.W,  ICKELLAR.  Herzberg  Institute  of  Astrophysics,  National  Research 
Council  of  Canada,  Ottawa,  Ontario  KIA  0R6,  Canada. 

RA4.  FAR  INFRARED  SPECTRA  OF  HYDROGEN  DIMERS:  COMPARISON  OF  EXPERIMENT  AND 

THEORY . 15  min. (9:37) 

A.R.W.  MCKELLAR.  Herzberg  Institute  of  Astrophysics,  National  Research 
Council  of  Canada,  Ottawa,  Ontario  KIA  0R6,  Canada:  and  J.  SCHAEFER, 
Max-Planck-Institut  fur  Phyalk  und  Astrophysik,  Institut  fur  Astrophyslk, 


D-8046  Garchlng,  Germany. 

RA5.  VARIATIONAL  SEPARATION  OF  ANGUUR  AND  RADIAL  MOTIONS:  THE  GROUND 

VIBRATIONAL  STATE  OF  Ar-HCN . 15  min. (9:54) 

DAVID  YARON  and  WILLIAM  KLEMPERER,  Department  of  Chemistry,  Harvard 
University,  Cambridge,  Massachusetts,  02138. 

RA6.  MODELING  THE  HIGHLY  EXCITED  BENDING  STATES,  V2  -  26  •>  42,  OF  X.  ItC? . lO  min, (10:11) 


DAVID  YARON.  YIT-TS(»IG  CHEN,  ROBERT  SILBEY,  and  ROBERT  W.  FIELD. 
Department  of  Chemistry,  Massachusetts  Institute  of  Technology, 
Cambridge,  Maasachusetts,  02139, 

Intermission 


RA7.  DETERMINATIW)  SCHEMES . 15  min. (10:35) 

M.  VILU.  F.  J.  MELENDEZ,  and  R.  GIL,  Area  de  Qofmica  Cuantica, 

Unlversldad  Autonoma  Metropolitana  Iztapalapa,  Av,  Michoacan  y  la 
Purlsima,  Iztapalapa,  Apartado  Postal  55-532,  C.P.  09340,  Mixico, 

RA8.  MOLECUUR-BEAM  OPTOTHERMAL  SPECTROSCOPY  OF  THE  9.6  um  BAND  OF  BENZENE . 15  min.  (10: 52) 

M-L.  JUNTTILA,  J.  L.  DOMENECH,  G.  T.  FRASER,  and  A.  S,  PINE,  Molecular 
Physics  Division,  National  Institute  of  Standards  and  Technology, 

Gaithersburg,  Maryland,  20899. 

RA9.  THE  Vj2  BAND  OF  BENZENE  REVISITED . 15  min. (11:09) 

J.  L.  DOIENECH.  M-L.  JUNTTILA,  and  A.  S.  PINE,  Molecular  Physics 
Division,  National  Institute  of  Standards  and  Technology,  Gaithersburg, 

Maryland,  20899. 

RAIO.  MOLECULAR-BEAM  OPTOTHERMAL  SPECTRUM  OF  THE  OH  STRETCHING  BAND  OF  METHANOL . 15  min. (11:26) 

I.  KLEINER.  G-  T.  FRASER,  J.  T.  HOUGEN,  and  A.  S.  PINE,  Molecular 
Physics  Division,  National  Institute  for  Standards  and  Technology, 

Gaithersburg,  Maryland,  20899. 
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RAll.  FTIR  SPECTRA  AND  RO-VIBRATI(»»AL  ANALYSIS  OF  OCIO . 15  min. (11:43) 

J.  ORTIGOSO.  R.  ESCRIBANOt  Institute  de  Estructura  de  la  Materia, 

Consejo  Superior  de  Investigaciones  Cientificas,  28006  Madrid,  Spain; 

J,  B.  BURKHOLDER,  C  J.  HOWARD,  Aeronomy  Laboratory,  National  Oceanic 
and  Atmospheric  Administration,  Boulder,  Colorado,  80303;  and 
W.  J,  LAFraRTY,  Molecular  Physics  Division,  NE*"'onal  Institute  of 
Standards  and  Technology,  Gaithersburg,  Marylanl,  20899. 


THE  OHIO  STATE  UNIVERSITY 
INTERNATIONAL  SYMPOSIUM  ON 
MOLECULAR  SPECTROSCOPY 

The  College  of  Mathematical  and  Pliysical  Sciences  through  its  Dean, 
and  the  Physics  and  Chemistry  Dcpaitmcnts  through  their  respective  Chairs, 
iiavc  expressed  their  strong  support  for  the  continuation  of  this  aiiinml 
conference.  Please  note  on  your  calendars  the  dates  for  the  47th  through  the 
50th  of  these  symposia  and  make  tiicm  a  success  by  participating  actively  in 
aii  of  them. 


47th  Symposium 
48th  Symposium 
49th  Symposium 
50th  Symposium 


June  15*19, 1992 
June  14*1  (k  1993 
June  13*17, 1994 
June  12*16, 1995 


The  organization  of  these  future  meetings  wili  be  coordinated  by  a  local 
Executive  Committee  with  the  support  of  Advisory  Committees  with  substantiai 
international  representation. 


ANNOUNCEMENT 

Surting  in  1992.  a  new  itnicture  will  bt  in  place  for  the  organintkm  of  the  Ohio  Stale  Univenity 
International  Sympoaium  on  Molewlar  SpectroKopy.  The  Ohio  Stale  Executive  Committee  preaently 
contitu  of  Teriy  A.  Miller,  Chair,  Frank  C.  De  Lum,  C.  Weldon  Mathewx  and  Ruuell  M.  Pitzer.  The 
Executive  Committee  U  fupported  at  Ohio  State  by  an  Adminiatrative  Liaiion  Committee  conaisting  of  the 
Dean  of  the  College  of  Mathematical  and  Phyai^  Sciences,  the  Chaira  of  the  Physics  and  Chemistry 
Departments,  and  the  Chair  of  the  Executive  Crmmittee.  A  larm  Local  Coordinating  Committee  consists 
of  all  members  of  the  Chemistry,  Physics,  and  Astronomy  Departments  actively  participating  in  the 
Symposium. 

The  local  organization  will  be  assisted  by  an  Internationai  Advisory  Committee  consisting  of  a 
number  of  regular  members,  serving  fixed  terms,  and  annual  invitees,  who  will  balance  the  Committee's 
representation  in  a  given  year.  At  its  first  meeting  last  June  the  International  Advisory  Committee  selected 
a  Steering  Committee  to  facilitate  continuous  mteraction  with  the  Ohio  State  Executive  Committee  with 
regard  to  detailed  planning  of  the  program  for  upcoming  meetings.  The  present  members  of  the 
International  Advisory  Committee  are  Jon  Hougen*,  Chair,  MST;  Peter  Bernatb,  University  of  Waterloo; 
Robert  Field*,  MIT;  Guy  Guelachvili,  Orsay;  E^  Hirota,  The  Graduate  University  of  Advanced  Studies, 
Yokohama;  John  Johns*,  Herzberg  Institute  of  Asti  .physics,  NRC;  William  Klemperer,  Harvard;  Anthony 
J.  Merer,  University  of  British  ColumNa;  John  Muenter,  University  of  Rochester;  Take^i  Oka*,  University 
of  Chicago;  David  Pratt,  University  of  PittdNirgh;  H.  M.  Pickett*,  JPL;  Richard  Saykally,  UC  Berkeley; 
Trevor  Sirars,  Brookhaven;  David  Skatrud,  ARO;  Manfred  Winnewisser  and  Brenda  Winnewisser,  Justus 
Liebig  Universitat;  Claude  Woods,  University  of  Wisconsin.  Those  individuals  marked  with  an  asterisk  are 
also  members  of  the  Steering  Committee. 

The  planning  for  the  1992  meeting  to  be  held  June  15-19  is  well  advanced.  The  following  have 
accepted  invitations  to  give  invited  talks;  Cvlton  Howard,  NOAA,  Jeremy  Hutson,  University  of  Durham, 
.Anthony  Merer,  University  of  British  Columbia,  Martin  Quack,  ETH  Zurich,  and  Benoit  Simard,  Steacie 
Institute  of  Molecular  Sciem^s,  NRC. 

In  addition  a  session  will  be  held  commemorating  the  many  contributions  of  Professor  K.  Narahari 
Rao  to  the  Symposium.  Persems  who  will  speak  of  Professor  Rao  at  this  session  include  G.  Herzberg, 
Herzberg  Institute  of  Astrophysk^  NRC;  Jon  Hougen,  NIST;  and  C.  Weldon  Mathews,  Ohio  State.  The 
awarding  of  the  first  Rao  Prizes  in  molecular  qiectroscopy  wili  also  take  place  at  this  session  (see  below 
for  details).  Persons  wishing  to  have  their  contributed  talks  in  1992  in  the  scientific  session  associated  with 
this  commemoration  should  so  indicate  on  their  1992  abstract. 


IHORSDAY,  JUNE  20,  1991  —  8:X  A.M. 
Room  1009,  nijrsics  Laboratory 
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Chair:  G.  R.  SUMiAKARAN,  State  University  of  New  York,  (^wego.  New  York. 

RBI.  IDENTIFICATICHl  OF  B  AND  C-TYPE  CORIOLIS  INTERACTICTIS  IN  X  ^A  ACETYLHIE-D- 

USING  DWJBLE  RESONANCE  SPECTROSOCPY . ? . 7 . 15  min. (8:30) 

J.  K.  LUNDBERG  and  R.  W.  FIELD,  Department  of  Chemistry,  Massachusetts 
Institute  of  Technology,  Cambridge,  Massachusetts,  02139. 

RB2.  ELECTRONIC  SPECTROSCOPY  OF  JET-COOLED  ORGANOMETAaiC  FREE  RADICALS  PREPARED 

BY  A  LASER  VAPORIZATION/raOTOLYSIS  TEOINIQUE . 15  min. (8:47) 

ANDREW  M.  ELLIS.  ERIC  S.  J.  ROBLES,  and  TERRY  A.  MILLER.  User  Spectroscopy 
Facility,  The  Ohio  State  University,  Columbus,  (Niio,  43210. 

RB3.  USER  EXCITATICW  SPECTROSCOPY  OF  ZINC  AND  CADMIUM  CYCLOPENTADIENIDES . 10  min.  (9:04) 

ERIC  S.  J.  ROBLTS.  ANDREW  M.  ELLIS,  and  TERRY  A.  MILLER,  User  Spectroscopy 
Facility,  The  (Niio  State  University,  Columbus,  Ohio,  43210. 

RB4.  USER  EXCITATION  SPECITOSCOPY  OF  raE  MONOPYRROLIDE  DERIVATIVES  OF  ZINC 

AND  CADMIUM . 10  min. (9: 16) 

ERIC  S.  J.  ROB^,  ANDREW  M.  ELLIS,  and  TERRY  A.  MILLER,  Uaer  Spectroscopy 
I^acility,  fhe  tihio  State  University,  Columbus,  Ohio,  43210. 

RB5.  USER  EXCITATION  SPECTROSCOPY  OF  THE  MCWOMETHYLCYCLOPENTADIENYL  COMPLEXES 

OF  ULCIUM,  ZINC  AND  UDMIUM . 10  min. (9:28) 

ERIC  S.  J.  ROBLES.  ANDREW  M.  ELLIS,  and  TERRY  A.  MILLER,  User  Spectroscopy 
Facility,  l^a  (Nilo  State  University,  Columbus,  (Ntio,  43210, 

RB6.  A  NEW  LOOK  AT  AN  OLD  MOLECULE:  THE  VIBRONIC  SPECTROSCOPY  OF 

p-DIFLUOROBENZENE  ( -d^) . 15  min. (9:40) 

HARRY  J.  ELSTON.  C.  S.  PARMENTER,  Department  of  Chemistry,  Indiana 
University,  Bloomington,  Indiana,  47405;  and  FRED  G.  TODD,  Department  of 
Chemistry,  Colorado  State  University,  Ft.  Collins,  Colorado.  80523. 

RB7.  THE  614  ns  SUPERS(MIC  JET  SPECTRIM  OF  THIOACETALD^DE . IS  min.  (9:57) 

D.  C.  HOULE.  H.  BASCAL,  Department  of  Chemistry,  Brock  University, 


^t.  Utharlnes,  Ontario  L2S  3A1,  Canada;  D.  J,  CLOUTHIER,  J,  KAROLCZAK, 

Department  of  Chemistry,  University  of  Kentucky,  Uxlngton,  Kentucky, 

40506-0055;  Y.  G.  SMEYERS,  Inatituto  de  Eatructura  de  la  Materia, 

Consejo  Superior  de  Investigaclones.  C,  Serrano  119  -  28006,  Madrid, 

Spain,  and  A.  NINO,  Eacuela  Univeraitarla  de  Informatics,  Universldad 
de  Castilla  -  U  Mancha,  Ronda  de  Calatrava  s/n,  Cuidad  Real,  13071, 

Spain. 

Intermission 

RB8.  AXIS-SWITCHING  CORRECTIONS  TO  THE  E'JSOIINSKY  EFFECT . 15  min. (10:25) 

TAKANASA  NOMOSE,  Department  of  Chemistry,  Faculty  of  Science,  Kyoto 
University,  Kyoto  606,  Japan;  and  JON  T,  HOUGEN,  Molecular  i^ysics 
Division,  National  Institute  of  Standards  and  'Technology,  Gaithersburg, 

Maryland,  20899, 

RB9.  ANALYSIS  OF  THE  PHOTOLIMINESCENCE  SPECTRA  OF  EXCHANGE-COUPLED  MO^  PAIRS 

IN  (WE-DIMENSIONAL  UTTICES  OF  CsMgClj  AND  CsCdBr^ . 15  min.  (10:42) 

K.  MARNEY,  A,  FRANCIS,  Department  of  Chemistry,  University  of 
Michigan,  Ann  Arbor,  Michigan,  48109;  G.  MCPHERSON,  Department  ot 
Chemistry,  Tulane  University,  New  Orleans,  Louisiana,  70118;  and 
P.  MCCARTHY,  Department  of  Chemistry,  Canisius  College,  Buffalo, 

New  York,  14208. 
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RBIO. 


RBll. 


RB12. 


RB13. 


HIGH  PRESSURE  ODMR  SPECTROSCm  W  TRIPLET  BENZO(^I«»rE  SYSTEMS . 15 

J.  L.  BABER  and  I.  Y,  OUN,  Departjsent  of  Chemistry,  Brandeis  University, 
Waltham,  Massachusetts,  02254. 

APPROXIMATE  QUANTIM  RIMERS  IN  THE  OPTICAL  SPECTRUM  OF  NOj . 15 


STEPHEN  L.  COY.  Departnwnt  of  Chemistry,  Massachusetts  Institute  of 
Technology,  Cambridge,  Massachusetts,  02139;  and  KEVIN  K.'  LEffilANN, 
Department  of  Chemistry,  Princeton  University,  Princeton,  New  Jersey, 

08542, 

TROPYL  (CTCLO-C7H?)  RADICAL  EI£CTW)NIC  STATES  OBSERVED  BY  RES(MANCE  ENHANCED 
MULTIPHOTON  IONIZATION  SPECTR(»COPY . Arrived  Ute . 15 

RUSSELL  D.  JOHNSON.  Ill,  Chemical  Kinetics  and  Thermodynamics  Division, 
National  Institute  of  Standards  and  Technology,  Gaithersburg,  Maryland, 
20899. 

MULTiraOTCMi  IONIZATION  SPECTROSCOPY  OF  DIFLUOROMETHYL  RADICALS. .Arrived  Late... 15 

JEFFREY  W.  HUDGENS.  RUSSELL  D.  jmSCSi,  III,  BILIN  P.  TSAI,  DAVID  V. 

DEARDEN,  Chemical  Kinetics  and  Termodynamics  Division,  National  Institute 
of  Standards  and  Technology,  Gaithersburg,  Maryland,  20899;  and 
SHERIF  A.  KAFAFI,  Department  of  Environmental  Chemistry  and  Biology, 

Johns  Hopkins  University  School  of  Hygiene  and  Public  Health,  Baltimore, 
Maryland,  21205. 


min. (10: 59) 


min. (11:16) 


min. (11:33) 


min. (11:50) 
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THURSDAY,  JUNE  20,  1991  —  8:30  A.M. 

Roan  1005,  Physics  Laboratory 

Chair:  OEANNE  SNAVELY,  Bowling  Green  University,  Bowling  Green,  (Riio 

RCl.  INTERACTI(»I  OF  lOTATKW  AND  LOCAL  «>DE  TUNNELING  IN  OVERTCWE  SPKmU  OF  XH- 

MOLECULES . Arrived  Ute . r....l5  min. (8:30) 

K,  K.  LEHMANN.  Department  of  Chemistry,  Princeton  University,  Princeton, 

New  Jersey,  08544. 

RC2.  POURIZATION  SPECTROSCOPY  IN  TOE  LIMIT  OF  STR(WG  SATURAHON.  Jkrrived  Late . 10  min.  (8:47) 

KEVIN  K.  LEfflANN,  Department  of  Chemistry,  Princeton  University, 

Princeton,  Kew  Jersey,  (W544j  and  FRANK  SPANO,  Department  of  Chemistry, 

Temple  University,  I^iladelphia,  Pennsylvania,  19122. 

RC3.  PERTURBATKWS  IN  THE  Vj  AND  2Vj  SPKTRA  OF  PROPYNE . Arrived  Late . 15  min. (8:59) 

E.  R.  TH.  KERSTEL,  K.  K.  LEHMANN,  B.  H.  PATE.  G.  SCOLES,  Department  of 
Chemistry,  Princeton  University,  Princeton,  New  Jersey,  08544; 

A.  McILROY,  and  0.  J.  NESBITT,  Joint  Institute  for  Laboratory 
Astrophysics,  University  of  Colorado  and  National  Institute  of 
Standards  and  Technology,  and  Department  of  Chemistry  and  Biochemistry, 

University  of  Colorado,  Mulder,  Colorado,  80309-0440. 

RC4.  DOES  A  HEAVY  CENTRAL  ATOM  REDUCE  THE  RATE  OF  VIBRATIONAL  ENS!GY  REUXATIOf? . . . .  15  min, (9:16) 

(Arrived  Late) 

E.  R.  TH.  KERSTEL,  K.  K.  LEWIANN,  T.  F.  MENTEL,  B.  H.  PATE,  and 
6.  SCOLES,  Department  of  Chemistry,  Princeton  University,  Princeton, 

New  Jersey,  08544, 

RC5.  STUDY  OF  ENHANCED  IVR  IN  MOLECULES  WITH  HINDERED  INTERNAL  ROTATION  USING 

HIGH  RESOLUTKW  INFRARED  SPECTROSCOPY . Arrived  Late . 15  min.  (9: 33) 

E.  R.  TH.  KERSTEL,  K.  K.  LEHMANN,  T.  F.  MENTEL,  B.  H.  PATE,  and 
G.  SCOLES,  Department  of  Chemistry,  Princeton  University  j  Princeton , 

New  Jersey.  08544. 

RC6.  ROTATIONALLY  RESOLVED,  MOLECUUR  BEAM,  OVERTONE  SPECTRCSCOPY  OF  HYDROGEN- 

BONDED  COMPLEXES:  2Vj  OF  (HCN)2  AND  HCN-HF . Arrived  Late . 15  min. (9:50) 

E.  R.  TH.  KERSTEL.  T.  F.  METvEL,  B.  H.  PATE,  and  G.  SCOLES, 

Department  of  Chemistry,  Princeton  University,  Princeton,  New  Jersey, 

08544. 

Intermission 

RC7,  RE-EXAMINATION  OF  THE  ELECTRONIC  SPECTRUM  OF  HCP . Arrived  Late . 15  rain. (10:25) 

M.  A.  MASON  and  K.  K.  LEHMANN,  Department  of  Chemistry,  Princeton 
University,  Princeton,  New  Jersey,  08544. 

RC8.  VIBRONIC  STRUCTURES  AND  PREDISSOCIATKW  DYNAMICS  OF  TRIATOMIC  CLUSTER 

HgAi-j . Arrived  Late . 10  min. (10:42) 

M.  OKONISHI,  Institute  for  Molecular  Science,  Okazaki  444,  Japan; 

K.  YAMANOUCHI,  and  S.  TSUCHIYA,  Department  of  Pure  and  Applied  Sciences, 

College  of  Arts  and  Sciences,  The  University  of  Tokyo,  Meguro-ku, 

Tokyo  153,  Japan. 

RC9.  USER  PHOTOELECTRON  INVESTIGATION  OF  JET-COOLED  1,4-DIFLOOROBENZENE 

. Arrived  Late . 10  min. (10:54) 

JOHN  P.  LUCIA.  XINBEI  SCWG,  and  JAMES  P.,  REILLY,  Department  of  Chemistry, 

Indiana  University,  Bloomington,  Indiana,  47405. 


RCIO,  TWO-COLOR  PICOSBOWD  FHOTOELECnWH  STUDY  OF  IVR  IN  ALKYLANILINE  AND 

ALKYLBSIZENE  MOLECULES . Arrived  Late . 10  min.(ll;06) 

XINBEI  SfflG.  JOHN  P.  LUCIA,  and  JAMES  P.  REiaY,  Departaent  of 
Chenistry,  University  of  Indiana,  Bloomington,  Indiana,  47405. 

RCll.  ADVANCES  IN  LOW  TEMPKATURE  PfIOTOACOOSnC  SPECTROSCOPY:  METHANE'S 

av-4  OVERTtWE . Arrived  Ute . 10  Bln.(ll;18) 

K.  B(NUAS  and  J.  P.  REILLY,  Department  of  Qiemistry,  Indiana  University, 

Bloomington,  Indiana,  47405. 

RC12.  IWrOACOUSTIC  OVERTKflB  SPECTROKJOPY  OF  PROPYNE . Arrived  Ute . 10  aln.(ll:30) 

ZHEN  LIN  and  J.  P.  REILLY,  Department  of  Qiemlstry,  Indiana 
University,  Bloomington,  Indiana,  47405. 

RC13.  INVESTIGATKW  (ff  Da  STRETCSillW  VIBRATIONS  IN  HTI»06EN  BWD  DIMERS 

. Arrived  Ute . 10  min. (11:42) 

Z.  WANG  and  J.  W.  SEVAN,  Departaent  of  Chemistry,  Texas  ASM 
University,  College  Station,  Texas,  77843. 
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THURSDAY,  JUNE  20,  1991  —  1:30  P.M. 

Rood  1153,  Physics  Laboratory 

Chair  Before  Intermission:  P.  K.  KADABA,  University  of  Kentucky,  Lexington,  Kentucky. 

Chair  After  intermission:  K.  W.  HILLI6,  II,  University  of  Michigan,  Ann  Arbor,  Michigan. 


REl.  SUBMILLIMETER  MIOWWAVE  SPECTROSCOPY  IN  GORKY,  USSR:  CURRKIT  RESEARCH 

. Invited  Paper . 30  min. (1:30) 

A.  F.  KRUPNOV.  Applied  Physics  Institute,  USSR  Academy  of  Science, 

Gorky,  USSR  603600. 

RE2.  MiaiMETER  AND  SUHilLLIMBTER  SPECTRIM  OF  HIGHLY  EXCITED  STATES  OF  WATER . 15  min. (2:03) 


J.  C.  PEARSON.  F.  C.  DE  LUCIA,  Department  of  Physics,  The  CNiio  State 
University,  Columbus,  Ohio,  43210;  T.  J.  ANDERS,  Department  of 
Chemistry,  Physical  Sciences,  University  of  California-Irvine, 
Irvine,  California,  92717;  and  E,  HER^T,  Department  of  Physics, 
Duke  University,  Durham,  North  Carolina,  27706. 


RES.  CYCLOPROPANE-SULFUR  DIOXIDE:  MICROWAVE  SPECTRIM  AND  STRUCTURE . 10  min. (2:20) 

A.  M.  ANDREWS.  K.  W.  HILLIG,  II,  and  R.  L.  KUCZKOWSKI,  Department  of 
Chemistry,  University  of  Michigan,  Ann  Arbor,  Michigan,  48109. 

RE4.  CYCLOPROPANE-WATER:  MICROWAVE  SPECTRUM  AND  STRUCTURE . 10  min. (2:32) 

A.  M.  ANDREW?.  K.  W.  HILLIG,  II,  and  R.  L.  KUCZKOWSKI,  Department  of 
Chemistry,  University  of  Michigan,  Ann  Arbor,  Michigan,  48109. 

RES.  INVESTIGATI(»<S  OF  LINE  BROADENING  AND  LINE  SHIFT  PARAMETERS  IN  LOW  J 

ROTATIONAL  TRANSITIONS  OF  CARB(^  MONOXIDE . 10  min. (2:44) 

S.  P.  BELOV,  M.  YU  TRETYAKOV,  Institute  of  Applied  Physics,  Nishny 
Novgorod,  USSR;  and  R.  D.  SUENRAM.  Molecular  ntysics  Division,  National 
Inatitute  of  Standards  and  Technology ,  Gaithersburg,  Maryland,  20899. 

RE6,  PRESSURE  BROADENING  OF  WATER  BETWEEN  80  K  AND  600  K . 15  min, (2:56) 


T.  M.  GOYETTE.  F.  C.  DE  LUCIA,  Department  of  Physics,  The  Ohio  State 
University,  l!)oliHibuB,  Ohio,  43210;  J,  M,  DUTTA,  and  C,  R.  J(N<ES, 

Department  of  Ihtysics,  North  Carolina  Central  University,  Durham, 

North  Carolina,  27707, 

Intermission 

RE7.  THE  GROUND  TORSKWAL  STATE  OF  ACETALDEHYDE . 15  min. (3:27) 

I.  KLEINER.  J.  T.  HOUGEN,  R.  D.  SUENRAM,  F.  J.  LOVAS,  Molecular  Hiysica 
Division,  National  Inatitute  of  Standards  and  Technology,  Gaithersburg, 

Maryland,  20899;  and  M.  GODEFROID,  Laboratolre  de  Chlmle  Physique 
Moleculaire,  Universite  Libre  de  Bruxelles,  CP160,  1050  Bruxelles, 

Belgium. 

RES.  AN  INVESTIGATION  OF  THE  MICROWAVE  SPECTRIW  AND  MOLECULAR  STRUCTURE  OF  SULFONYL 

CHLORIDE  ISOCYANATE . 15  Binj(3:44) 

OKSIK  JO,  JACK  D.  GRAYBEAL.  Departn^nt  of  Chemistry,  Virginia  Polytechnic 
Institute  and  State  University,  Blacksburg,  Virginia,  24061-0212; 

F.  J.  LOVAS,  R.  D.  SUENRAM,  (folecular  Physics  Division,  National  Institute 
of  Standards  and  Technology,  Gaithersburg,  Maryland,  20899. 

RE9.  MICROWAVE  SPECTRA  OF  MON(»!ALOGENATED  ALLENES:  CHLOROALLENE,  BROMOALLENE, 

AND  lODEAaENE . 10  min. (4:01) 

TERUHIKO  OGATA,  Faculty  of  Liberal  Arts,  Shizuoka  University, 

Shizuoka  422,  Japan;  and  YUZURU  NUDE,  Department  of  Mathematics 
and  Physics,  National  Defense  Academy,  Yokosuka  239,  Japan. 
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REIO.  ROTATKWAL  AND  VIBRAHCWAL  COLLISIONAL  PSOCTiSSES  IN  CS^Cl . 15  aln.(4;13) 

T.  W.  PAPE.  Departnent  of  niyslcs,  Duke  University,  Durban,  North 
Carolina,  27706;  F.  C.  Iffi  UlCIA,  Department  of  Hiysics,  The  (Xiio 
State  University,  Coluabus,  (%io,  43210;  and  D.  D,  SEATRUD,  U.  S. 

Army  Research  Office,  Research  Triangle  Park,  North  Carolina,  27709. 

REll.  DIELECTRIC  RELAXATION  SPECTRA  OF  T-BUTYL  ALCOHOL-WATH?  MIXTURE  IBING 

TIME  DOMAIN  REFLECTOMETRY . 10  nin.(4:30) 

A.  C.  KUMBHARKHANE,  S.  M.  PURANIK,  and  S.  C.  MBIROTRA,  Department  of 
Physics,  Marathwada  University,  Aurangabad,  431  001  India. 

RE12.  TUNNELING  INTERACTKWS  BETWEEN  DIFFERENT  OINFORMERS  IN  VIBRATIONAU.Y 

EXCITED  STATES  OF  ETHYLPHOSPHINE,  CHjCHjPHj . Arrived  Late . 15  min. (4:42) 

P.  GROWER  and  J.  R.  DURIG,  Department  of  Chemistry,  University  of 
South  Carolina,  Columbia,  South  Carolina,  29208, 

RE13.  A  PHYSICAL  INTERPRETATIW  OF  THE  TUNNELING  PARAMETERS  IN  THE  INTERNAL  AXIS 

TYPE  TREAIMENT  OF  URGE  AMPLITUDE  MOTIONS . Arrived  Ute  . 15  min. (4:59) 

P.  GRONER,  Department  of  Chemistry,  University  of  South  Carolina, 

Columbia,  South  Carolina,  29208. 


THURSDAY,  JUNE  20,  1991  —  1:30  P.M. 
Roon  1009,  Physics  Laboratory 
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Chair:  D.  CHRIS  BENNER,  College  of  Willian  and  Mary,  Nilliaasburg,  Virginia. 


RFl.  A  SIMULATIO)  OF  THE  BAND  OF  CHLMtINE  NITRATE . 10  sin. (1:30) 

K.  P,  CARTBN  and  R.  W.  LOVEJOT,  Departnent  of  Cheaistry,  Lehigh 
University,  Bethlehea,  Pennsylvania,  18015. 

RF2.  HIGH  RESOLUTKW  FT-IR  SPECTRCBCOPY  OF  TRANS-1,2-DIFLU(»0ETHYLEJIE-D2 . 15  iQin.(l:42) 


NORMAN  C.  CRAIG.  STEIHEN  C.  STONE,  Department  of  Cheaistry,  Oberlin 
College,  Oberlin,  (Rilo,  44074;  and  WALTER  J.  LAFFERTY,  Ifolecular 
Physics  Division,  National  Institute  of  Standards  and  Technology, 
Gaithersburg,  Maryland,  20899. 


RF3.  PERFORMANCE  OF  A  TUNABLE  DIODE  USER  SYSTEM  WHICH  UTILIZES  ALL 

REFLECTIVE  OPHCS . 10  min. (1:59) 

J.  BALENT  and  A.  W.  MANTZ,  Department  of  Physics,  Franklin  and 
Marshall  College,  Lancaster,  Pennsylvania,  17604-3003. 

RF4.  DATA  ACQUISITION  SYSTEM  FOR  DIODE  USER  KINETIC  SPECTROSCOPY  AND 

APPLICATIONS  TO  HOCO  AND  ETHYL  RADICALS . 15  min. (2: 11) 


PHILIP  M.  JC^SON,  Department  of  Qiemiatry,  State  University  of 
New  York,  Stony  Brook,  New  York,  11794;  WAFAA  M.  FAWZY,  and  TREVOR 
J.  SEARS.  Department  of  Chemistry,  Brookhaven  National  Laboratory. 

Upton,  New  York,  11973. 

RF5.  SPECTRA  OF  ^^C  ENRICHED  COj  AT  ELEVATED  TEMPERATURES  IN  THE  15  um  RECICW . 10  min, (2:28) 

MARK  P,  ESPLIN.  Stewart  Radiance  Laboratory,  Utah  State  University, 

Bedford,  Eiaasachuaetts,  01730;  and  MICHAEL  HOKE,  Geophysics 
Uboratory(AFSC)/OPS,  Hanscom  AFB,  Bedford,  Massachusetts,  01730, 


RF6.  INTENSITY  AND  POSITION  MEASUREMENTS  OF  CARBON  DIOXIDE  LINES  IN  THE 

4370  TO  4640  cm'*  REGION . 15  min. (2:40) 

L.  P.  GIVER  and  C.  CHACKERIAN,  JR.,  NASA  AMES  Research  Center, 
mS  24i/4,  Moffett  Field,  California,  94035-1000. 

RF7.  THE  V3,  Zvj  AND  Vj  INTERACTING  BANK  OF  ^V^Oj . 10  min. (2:57) 


A,  PERRIN.  A.  M.  VASSEROT,  C.  CAMY-PEYRET,  J.  M.  FUUD,  LPMA,  CNRS, 

University  Pierre  et  Marie  Curie,  75252  Paris  Cedes  05,  France; 

A.  GOLDMAN,  Department  of  Physics,  University  of  Denver,  Denver, 

Colorado,  80208-0202;  and  G.  GUEUCHVILI,  LPMA,  CNRS  et  Unlversite 
Paris-Sud,  91405  Orsay  Cedes,  France. 

Intermission 

RF8.  ABSOLUTE  INTENSITY  AND  PRESSURE  BROADENING  MEASUREMENTS  IN  THE  v , 

FUNDAMENTAL  OF  N20 . 7 . 10  min. (3:20) 

J.  W.  J(NiNS.  M.  NOEL,  Herzberg  Institute  of  Astrophysics,  National 
Research  Council  of  Canada,  Ottawa,  Ontario  KIA  0R6,  Canada;  and 
T.  L.  TAN,  Department  of  Physics,  National  University  of  Singapore, 

Faculty  of  Science,  Singapore,  0511. 

RF9.  ABSOLUTE  RAMAN  INTENSITY  MEASUREMENTS  FOR  HYDROGEN  SULFIDE . 15  min. (3:32) 

W.  F.  MURPHY  and  J,  M,  FERNANDEZ  SANCHEZ,  Steacie  Institu'.e  for 
Molecular  Sciences,  National  Research  Council  of  Canada,  Ottawa, 

Ontario  KIA  0R6,  Canada. 
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RFIO.  THE  2.5  iM  BANK  (M?  (»KWE:  LINE  PCSmOHS  AND  IHTQISmES . 10  min.  (3; 49) 

A.  PERRIN,  A.-M.  VASSEROT,  J.-H.  FLAUD,  C.  CAMY-^ET,  Laboratoire  de 
Physique  Kol^ulaire  et  Atmospherique,  Universite  Pierre  et  Merle  Curie 
et  Q(RS,  75252  Paris  Cedes  05,  France;  V.  MALATHY  mvi.  Department  of 
niysics.  College  of  WllliMi  and  Mary,  Williamsburg,  Virginia,  23185; 

M.A.H.  atlTH.  C.  P.  RINSLAND,  NASA  Langley  Research  Center,  Atmospheric 
Sciences  Division,  Mail  Stop  401A,  Hampton,  Virginia,  23665-5225; 

A.  BARBE,  S.  BCXJA^  and  J.  J.  PLATEAUX,  Laboratoire  de  Riysique 
Moleculalre,  U.A.  CNRS  776,  Universite' de  Reims,  51062  Reims  Cedes,  France. 

RFll.  THE  Vj  BANDS  OF  THE  MONOSUBSTITUTED  ^VsPECIES  OF  OZCWE . 10  min.(4!01) 

A.  PERRIN.  C.  CMff-PEYRET,  J.-M.  FLAUD, ^Laboratoire  de  Physique 
Moleculalre  et  Atmospherique,  Universite  Pierre  et  Fterie  Curie  et 
CNRS,  75252  Paris  Cedes  05,  France;  C.  P.  RINSLAND,  M.A.H.  SMITH, 

Atmospheric  Sciences  Division,  NASA  Langley  Research  Center,  Mail 
Stop  401A,  Hampton,  Virginia,  23665-5225;  and  V.  MALATHY  DEVI, 

Department  of  Physics,  College  of  William  and  Mary,  Williamsburg, 

Virginia,  23185. 

RF12.  H.  R.  INFRARED  SPECTRUM  OP  ^*03!  ANALYSIS  OF  THE  TRIAD  2Vj,  Vj+V3  AND  2V3 . 15  min. (4: 13) 

A.  BARBE.  S.  BCHJAZZA,  J,  J.  PLATEAUX,  Unlversit4  de  Reims,  URA 
1434,  UFR  Sciences,  51062  Reims  Cedes,  France;  J.  F.  FLAUD,  and 
C.  CAMY-PEYRET,  Laboratoire  de  Physique  Moleculalre  et  Atmospherique, 

Unlversltl  Pierre  et  Marie  Curie  et  CNRS,  75252  Paris  Cedes  05,  France. 

RF13.  THE  BAND  OF  aRBOlYL  FUK)RII® . 10  min. (4:30) 

J.  M.  FIAUD.  C.  CWIY-PEYBET,  Laboratoire  de  Physique  Mol'eculalre  et 
AtmospheVique,  Universite*  Pierre  et  Marie  Curie  et  CNRS,  75252  Paris 
Cedes  05,  France;  A.  GODMMf,  F.  J.  MURCRAY,  R.  D.  BUTHERWICK, 

Department  of  Phyalcs,  University  of  Denver,  Denver,  Colorado, 

80208-0202;  and  C.  P.  RINSLAND,  Atmospheric  Sciences  Division, 

NASA  Langley  Research  Center,  Mall  Stop  401A,  Hampton,  Virginia, 

23665-5255. 

RF14.  AN  ANALYSIS  OF  THE  FAR  INFRARED  SPECTRUM  OF  ACETONE . 15  min.  (4:42) 

Y.  G.  SIXERS.  M.  L.  SENENT,  Institute  de  Estructura  de  la  Materia. 

(!!onsejo  Superior  de  Invsstigaclones,  C.  Serrano  119  -  28006,  Madrid, 

Spain;  and  D.  C.  NKHnLE,  Department  of  Chemistry,  Brock  University, 

St.  Catharines,  Chitarlo  L2S  3A1,  Canada. 

RFIS.  IMPRARKD  DIODE  LASER  AMD  FOURIER  TRANSFORM  8PECTR08COFY  OF  A  LOW  PRESSURE 

PREMIXED  GAS  FLAME . Late  Paper  Added  to  Abstracta  Book . ..............10  mln.(4i59) 

K.  L.  MCME8BT  and  R.  A.  FIFER,  U.  S.  Anqr  Ballistic  Rasearch  Laboratory, 

Attn:  SLCBR-IB-I,  Aberdaen  Proving  Ground,  Maryland,  21005-5066. 


THURSDAY,  JUNE  20,  1991  —  1:30  P.M. 
Ro<»b  1005,  niysics  Laboratory 
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Qiair;  N.  C.  HANDY,  University  of  Cambridge,  Cambridge,  England. 

RGl.  LOW  ENERGY  ELBCTR(»J-SILANE  SCATTERING  USING  THE  COMPLEX  KOHN  METHOD  AND 

POLARIZED  ORBITALS . 15  min.(l:30) 

WEIGUO  SUN.  C.  W.  McCURDY,  Department  of  Chemistry,  The  Ohio  State 
University,  Columbus,  C^io,  43210;  and  B.  H.  LENGSFIELD  III,  Lavnrence 
Livermore  National  Laboratory,  Livermore,  California,  94550. 

RG2.  ELECTRWIIC  STRUCTURE  OF  HCCO  RADICAL . 15  min, (1:47) 

KYUNGSUN  KIM  and  ISAIAH  SHAVITT,  Department  of  aemistry.  The  Ohio 
State  University,  Columbus,  Ohio,  43210. 

RG3.  AN  AB  INinO  METHOTOLOGiaL  STUDY  OF  THE  STRUCTURES  AND  EXCITAHON  ENERGIES 

OF  THE  (n,tr*)  STATES  OF  N2H2 . 15  min. (2:04) 

KYUNGSUN  KIM.  ISAIAH  SHAVITT,  Department  of  Chemistry,  The  Ohio 
State  University,  Columbus,  Ohio,  43210;  and  JANET  E.  DEL  BENE, 

Department  of  Chemistry,  Youngstown  State  University,  Youngstown, 

Ohio,  44555. 

RG4.  AN  AB  INITIO  STUDY  OF  irMr*  TRANSITIC»»  ENERGIES  IN  HYDROGEN-BONDED  COMPLEXES. . .15  min. (2: 21) 

J.  E.  DEL  BENE,  Department  of  Chemistry,  Youngstown  State 
University,  Youngstown,  Ohio,  44555;  E,  A.  STAHLBERG.  and 
I.  SHAVITT,  Department  of  Chemistry,  The  Ohio  State  University, 

Columbus,  Ohio,  43210. 


RG5.  AN  AB  INITIO  STUDY  OF  THE  SO,  ELECTRONIC  SPECTRA  IN  THE  3900-1750  A 

REGION . : . 15  min. (2:38) 

R.  J.  ZELLMER  and  I,  SHAVITT,  Department  of  Chemistry,  The  Ohio 
State  University,  Columbus,  Ohio,  43210. 

RG6.  TORSION-ROTATION  PERTURBATIWIS  IN  ELECTRCWIC  SPECTROSCOPY.  THE  S.^Sf, 

SPECTRUM  OF  2-METHYL- 1-NAPHTHOL . . . 15  min. (2:55) 


X.-Q.  TAN.  Department  of  Physics,  University  of  Pittsburgh, 

Pittsburgh,  Pennsylvania,  15260;  and  D.  W.  PRATT,  Department  of 
Chemistry,  University  of  Pittsburgh,  Pittsburgh,  Pennsylvania,  15260. 

Intermission 

RG7,  AB  INITIO  AND  MODEL  STUDIES  OF  WEAKLY  BONDED  CLUSTERS  OF  CARBON  MONOXIDE . 15  min. (3:25) 

C.  A.  PARISH.  C.  E.  DYKSTRA,  J.  D.  AUGSPURGER,  Department  of 
Chemistry,  Indiana  Unlverslty-Purdue  University,  Indianapolis, 

Indiana,  46205. 

RG8.  AB  INITIO  CALCUUTIONS  OF  DIRHENIUM  COIPLEXES  USING  RELATIVISTIC 

EFFECTIVE  CORE  POTENTIALS . 15  min. (3:42) 

J.  P.  BLAUDEAU.  R.  ROSS,  R.  PITZER,  Department  of  Chemistry,  The 
Ohio  State  University,  Columbus,  (feio,  43210;  P.  MOUGENOT,  and 
M.  BENARD,  Laboratoire  de  Chimie  Quantique,  E.R.  139  du  CNRS, 

Institut  Le  Bel,  Unlversite  Louis  Pasteur,  67000, Strasbourg,  France. 


RG9,  COPPER  CHLORIDE:  SPIN-ORBIT  Cl  POTENTIAL  CURVES . 15  min. (3:59) 

NORA  M.  WALLACE  and  RUSSELL  M.  PITZER,  Department  of  Chemistry,  The 
Ohio  State  University,  Columbus,  Ohio,  43210. 

RGIO.  ELECTRONIC  STRUCTURES  OF  Np(CgHg)2  AND  Pu(CgHg)2 . 15  min. (4: 16) 

AGNES  H.  H.  CHANG  and  RUSSELL  M.  PITZER.  Department  of  Chemistry, 

The  Ohio  State  University,  Columbus,  Ohio,  43210. 
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RGll.  SPIN-ORBIT  Cl  STUDY  OF  VALENCE  AND  RYDBERG  STATES  OF  LiBe . 15  ain.(4i33) 

M.  M.  MARINO,  C.  W.  KERN,  Departaent  of  Chealstry,  The  Wiio  State 
University,  Columbus,  (»iio,  43210;  W.  C.  ERMLER,  Department  of 
Chemistry  and  Qiemical  Engineering,  Stevens  Institute  of  Technology, 

Hoboken,  New  Jersey,  07030;  and  V.  E.  BONDYBEY,  Institute  fur 
Physikalische  Chemie  der  T.  U.  Munchen,  8046  Garching,  Germany  and 
Department  of  Chemistry,  The  Ohio  State  University,  Columbus,  Ohio, 

43210. 

RG12.  AB  INITIO  SPIN-ORBIT  CONFIGURATIW  INTERACTION  CALCUUTICWS  CW  THE  Ll,Be 

CLUSTER . 7 . 15  mln.(4;50) 

M.  AKBULUT.  Department  of  Physics,  Stevens  Institute  of  Technology, 

Hoboken,  New  Jersey,  07030;  and  W.  C.  ERMLER,  Department  of  Chemistry 
and  Chemical  Engineering,  Stevens  Institute  of  Technology,  Hoboken, 

New  Jersey,  07030. 


FRIDAY,  JUNE  21,  1991  —  8:30  A.M. 
Room  1153,  Physics  Laboratory 
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Chair;  T.  M.  GOYETTE,  Tlje  Ohio  State  University,  Columbus,  WjIo. 

FAl.  ROTATIONAL  SPECTRUM,  STRUCTURE,  AND  DIPOLE  MOMENT  OF  THE  S1F,-NH, 

SYIWETRIC  TOP . “...T . 15  min. (8:30) 

R.  S.  RUOFF,  T.  J.  Watson  Research  Center,  IBM,  Yorktowi  Heights, 

New  York,  P0598:  T.  0«LSS(»),  A.  I.  JAMAN,  T.  C.  GERMANN,  and 

H.  S.  GUTOWSKY,  Noyes  Chemical  Laboratory,  University  of  Illinois, 

Urbana,  Illinois,  61801. 

FA2.  MICROWAVE  ROTATIONAL  SPECTRUM  AND  ELECTRICAL  PROPERTIES  OF  Kr-MNZENE . 15  rain. (8:47) 

T.  D.  KLCTS,  Chemistry  Division,  Argonne  National  Laboratory,  Argonne, 

Illinois,  60439:  T.  EMILSSCW.  and  H.  S.  GUTOWSRY,  Noyes  Chemical 
Laboratory,  University  of  Illinois,  Urbana,  Illinois,  61801. 

FA3.  WO  TRANSITIONS  IN  THE  ROTATIONAL  SPECTRUM  OF  Ar-HCN . . . 10  rain. (9:04) 

T.  C.  GERMANN.  T.  EMILSSON,  and  H.  S.  GUTOWSKY.  Noyes  Chemical 
Laboratory,  University  of  Illinois,  Urbana,  Illinois,  61801. 

FA4,  MICROWAVE  SPECTRUM  OF  NaBH^ . FA4  and  FAS 

hava  been 

Y.  KAWASHIMA.  Kanagawa  Institute  of  Technology,  1030  Shino-oglno,  rescheduled 

Atsugl,  Kanagawa  243-02,  Japan;  C.  YAMADA,  and  E.  HIROTA,  Institute  at  end  of 

for  Molecular  Science,  Okazaki,  444,  Japan.  Session  WH 

FAS.  MICROWAVE  SPECTRUM  OF  LIBH^ . 

Y.  KAWASHIMA.  Kanagawa  Institute  of  Technology,  1030  Shlrao-ogino, 

Ataugl,  Kanagawa  243-02,  Japan;  and  E.  HIROTA,  Institute  for 
Molecular  Science,  Okazaki,  444,  Japan  and  the  Graduate  University 
for  Advanced  Studies,  Midorl-ku,  Yokohama  227,  Japan. 

FA6.  THE  ARGON-FORMIC  ACID  VAN  DER  WAALS  COMPLEX . 10  min. (9:50) 

I.  I.  IQANNOU.  K.  W.  HIUJG  11.  and  R.  L,  KUCZKOWSKI.  Department  of 
Chemistry,  University  of  Michigan,  Ann  Arbor,  Michigan,  48109. 

Internlssion  (rescheduled  after  FAB) 

FA7.  DIPOLE  MOMENTS  OF  THE  OCS-Ne,  OCS-Ar  AND  OCS-Kr  VAN  DER  WAALS  COMPLEXES . 10  min. (10:15) 

L.  NEMES,  Research  Laboratory  for  Inorganic  Chemistry,  Hungarian 
Academy  of  Sciences,  H-1502  Budapest,  Hungary;  S,  L,  NARUCA, 

A,  M.  ANDREWS,  K,  W.  HILLIG  II.  and  R.  L.  KUCZKOWSKI,  Department  of 
Chemistry,  University  of  Michigan,  Ann  Arbor,  Michigan,  48109. 

FAS.  THEv^  FUNDAMENTAL  BANDS  OF  TRANS  AND  CIS-HNOj . 10  min. (10:27) 

I.  KLEINER,  Molecular  Physics  Division,  National  Institute  for 
Standards  and  Technology,  Gaithersburg,  Maryland,  20899;  J.  M.  GUIIMOT, 

M.  CARLEER,  and  M.  HERMAN,  Laboratoire  de  Chiaie  Physique  Moleculaire, 

Universite  Libre  de  Bruxelles,  1050  Bruxelles,  Belgium. 

FA9.  MICROWAVE  SPECTRUM  AND  STRUCTURE  OF  CH3CN-BF3 . 15  min. (10:39) 

M.  A.  DVORAK,  K.  R.  LEOPOLD,  Department  of  Chemistry,  University  of 
Minnesota,  Minneapolis,  Minnesota,  55455;  R,  S.  FORD,  university 
of  Minnesota  -Morris,  Morris,  Minnesota,  56267;  F.  J.  LOVAS,  and 
R.  D.  SUENRAM,  Molecular  Physics  Division,  National  Institute  of 
Standards  and  Technology,  Gaithersburg,  Maryland,  20899. 

FAIO.  MICROWAVE  CHARACTERIZ/TIC®  OF  POLY-PARA-PHENyLENE-BENZOBIS-raiAZOLE(PBT) . 10  min. (10:56) 

J.  CAMPBELL.  H.  HEJASE,  P,  K.  KADABA,  Department  of  Electri  al 
Engineering,  University  of  Kentucky,  Lexington,  Kentucky,  40506-0055; 
and  K.  NAISHADAM,  Department  of  Electrical  Engineering,  Wright  State 
University,  Dayton,  Ohio,  45435. 
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FAll.  THE  MICROWAVE  SPECTRUM  OF  CYCLOPENTDIEHYL-COBALT-DICARBWYL . 10  min. (11:08) 

S.  6.  KUKOLICH.  M.  A.  ROEHRIG,  QI-QI  CHEN,  S.  T,  HAUBRICH,  Department 
of  Chemistry,  The  University  of  Arizona,  Tucson,  Arizona,  85721;  and 
R.  E.  BUMGARNER,  Division  of  Geological  and  Planetary  Sciences  170-25, 

California  Institute  of  Technology,  Pasadena,  California,  91125. 

FA12.  MICROWAVE  MEASUREMENTS  OF  COBALT  AND  NITROGEN  QUADRUPOLE 

COUPLING  IN  Co(C0)3N0 . 10  min .  ( 1 1 : 2® 

M.  A.  ROEHRIG.  S.  G.  KUKOLICH,  S.  T.  HAUBRICH,  and  J.  A.  SHEA, 

Department  of  Chemistry,  University  of  Arizona,  Tucson,  Arizona,  85721. 

FA13.  DETERMINATION  OF  THE  STRUCTURES  OF  THE  CONFORMATIONS  OF  DIFROPYi  ETHER 

. . . Late  Paper  Added  to  Abstracts  Book . 10  min.  (11:32) 

KIMBERLEY  J.  GRANT.  A.  R.  HICHT,  STEWART  E.  NOVICK,  Department  of 
Chemistry,  Wesleyan  University,  Middletown,  Connecticut,  06459;  and 
ROBERT  K.  BOKN,  Department  of  Chemistry,  University  of  Connecticut, 

Storrs,  Connecticut,  06269-3060. 


Rao  Prize 

Starting  at  the  1991  meeting  three  prizes  (consisting  of  an  autographed  copy  of  one  of  G. 
Herzberg’s  books)  will  be  awarded  to  students  who  are  presenting  their  first  talk  at  a 
scientific  meeting.  Candidates  must  be  certified  by  a  letter  (received  by  Professor  Terry  A. 
Miller  at  Ohio  State  prior  to  May  10,  1991)  from  their  research  supervisor  as;  (i)  primary 
author  of  the  work  being  presented;  (ii)  the  actual  presenter  of  the  talk,  (iii)  never  having 
delivered  a  spoken  talk  (as  opposed  to  a  poster)  at  a  major  scientific  meeting  (iv)  not 
having  completed  a  Ph.D.  thesis  prior  to  March  1, 1991.  The  letter  of  certification  from  the 
research  supervisor  is  not  a  nomination  letter  and  will  not  be  considered  by  the  prize  judges. 
The  prizes  will  be  awarded  during  a  plenary  session  of  the  1992  Symposium  and  the  winners 
will  be  cited  in  the  Abstract  Book.  This  prize  was  created  by  a  group  of  spectroscopists 
who,  as  graduate  students,  benefited  from  the  emphasis  on  graduate  student  participation, 
which  has  been  a  unique  characteristic  of  the  Symposium  on  Molecular  Spectroscopy.  To 
make  a  tax-deductible  donation  towards  the  future  of  the  prize,  please  send  a  check,  payable 
to  The  Ohio  State  University,  to  Terry  A.  Miller,  Department  of  Chemistry,  120  W.:  18th 
Ave.,  Hie  Ohio  State  University,  Columbus,  Ohio  43210.  The  award  will  be  administrated 
in  1991  by  a  Prize  Committee  consisting  of  Robert  W.  Field,  Chair,  M.I.T;  John  Muenter, 
Rochester;  David  Pratt,  Pittsburgh;  and  Trevor  Sears,  Brookhaven.  Any  questions  or 
suggestions  about  the  Prize  should  be  addressed  to  the  Committee.  Anyone  (especially 
postdocs)  willing  to  serve  as  a  member  of  a  panel  of  approximately  10  judges  should  contact 
Robert  Field. 
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41 


Chair:  C.  WELDCRi  MATHEWS,  The  (Niio  State  University,  Columbus,  (Xiio. 

FBI.  SUGGESTED  GROUND  STATE  FRE(^CY  AND  BOND  ENERGY  FOR  NiF . 15  mln.(8:30) 

T.  C.  DEVORE,  Department  of  Chemistry,  James  Madison  University, 

Harrisonburg,  Virginia,  22807;  M.  MC^AID,  and  J.  L.  GOLE,  School 
of  Physics,  (Borgia  Institute  of  Technology,  Atlanta,  Georgia, 

30332. 


FB2.  LASER  SPECTROSCOPY  OF  VIBRATIONALLY-EXCITED  RYDBERG  STATES  OF  H3 . 15  min. (8:47) 

L.  J.  LHfflO,  TRW,  1  Space  Park,  Redondo  Beach,  California,  90278; 

H.  HELM,  and  D.  L.  HUESTIS,  Molecular  Physics  Laboratory,  SRI 
International,  Menlo  Park,  California,  94025. 

FB3.  INFRARED  LASER  SPECTROSCOPY  OF  THE  CjH  RADICAL . 15  min. (9:04) 

Y-B.  YAN  and  T.  AMANO,  Herzberg  Institute  of  Astrophysics,  National 
Research  Council,  Ottawa,  Ontario  KIA  0R6,  Canada. 

FB4.  STIMUUTED  EMISSICW  PUMPING  SPECTROSCOPY  OF  JET  COOLED  NCO . 15  min. (9:21) 

F.  J.  NORTHROP,  TREVOR  J,  SEARS,  and  MING  WU,  Department  of  Chemistry, 

Brookhaven  National  Laboratory,  Upton,  New  York,  11973. 

FB5.  INFRARED  FLASH  KINETIC  SPECTROSCOPY  OF  THE  KETENYL  RADICAL . 15  min. (9:38) 

KENNETH  G.  UNFRIED,  GHAHAM  P.  GLASS,  and  R,  F.  CURL,  Department  of 
(Chemistry,  Rice  University,  Houston,  Texas,  77251. 

FB6.  INFRARED  DIODE  USER  ABSORPTION  SPECTRCSCOPY  OF  HOCO . 15  min. (9:55) 

WAFAA  M.  FAWZY  and  TREVOR  J.  SEARS,  Department  of  Chemistry,  Brookhaven 
National  Laboratory,  Upton,  New  York,  11973. 

FB7.  DIRECT  ABSORPTION  SPECTROSCOPY  OF  CARBON  CLUSTERS  IN  THE  VISIBLE  REGION . 15  min. (10:12) 


F.  SCAPPINI,  Istltuto  dl  Spettroscopla  Molecolare  del  CNR,  40126 
Bologna,  Italy;  W-B.  YAN,  and  T.  AMANO,  Herzberg  Institute  of 
Astrophysics,  National  Research  Council,  Ottawa,  Ontario  KIA  0R6, 

Canada. 

Intermission 

FB8.  STARK  SPECTROSCOPY  OF  ^^CDjOH  AND  CH3OD  WITH  THE  HCN  USER . 15  min.  (10:40) 

G.  R.  SUWIAKARAN,  Department  of  Physics,  State  University  of  New  York 
at  Oswego,  Oswego,  New  York,  13126;  R.  M,  LEES,  Department  of  Physics, 

University  of  New  Brunswick,  Fredericton.  New  Brunswick  E3B  5A3, 

Canada;  R.  L.  BHATTACHARJEE.  Department  of  Chemistry,  University  of 
Rochester,  Rochester,  New  York,  14627;  and  T.  MUKHOPADHYAY , 

Center  for  Advanced  Technology,  Ra jendranagar ,  Indore  452012, 

India. 

FB9.  THE  JET-COOLED  FLUORESCENCE  EXCITATION  SPECTRUM  AND  RING-BENDING  POTEPIAL 
ENERGY  FUNCTION  AND  CONFORMATION  OF  2-CYCLOPENTEN-l-ONE  IN  THE  S  (n.Tr  ) 

ELECTRONIC  EXCITED  STATE . t . 15  min.  (10:57) 

C.  M.  CHEATHAM  and  JAAN  LAANE.  Department  of  Chemistry,  Texas  A&M 
University,  College  Station,  Texas,  77843. 

FBIO.  DESIGN  AND  OPERATION  OF  A  SUPERSONIC  JET  AND  USER-INDUCED  FLUORESCENCE 
EXCITATION  APPARATUS  FOR  ANALYSIS  OF  VIBRATIONAL  LEVELS  IN  ELECTRONIC 

EXCITED  STATES . 15  min.  (11: 14) 

M.  CHEATHAM,  J.  ZHANG.  M.  HUANG,  N.  MEINANDER,  M.  B.  KELLY,  P.  SAGUR, 
and  J.  LAANE,  Department  of  Chemistry,  Texas  A&M  University,  College 
Station,  Texas,  77843., 
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FBll.  USER-INIXJCED  FLUORESCENCE  SPKTROSCOPY  OF  THE  INERT  GAS  MOLKULAR 

RADICAL  VAN  DER  WAALS  COMPLEXES  X-CdCH3(X  -  He,  Ne,  hr,  Kr,  AND  Xe . 15  min. (11:31) 

ANDRBJ  H.  ELLIS.  ERIC  S.  J.  ROBLES,  and  TERRY  A.  MILLER,  Laser  Spectroscopy 
Facility,  Department  of  Chemistry,  The  Ohio  State  University,  Columbus, 

Ohio,  43210. 

FB12.  HIGH  RESOLUTION  SPECTROSCOPY  OF  BENZYL  AND  RELATH)  RADICALS . 10  min.  (11:48) 

TAI-YUAN  DAVID  LIN,  TIMOTHY  M.  CERNY.  JAMES  M.  WILLIA1B(»),  and  TERRY  A. 

MILLER,  laser  Spectroscopy  Facility,  Department  of  Chemistry,  The  W>io 
State  University,  Columbus,  (Xiio,  43210. 

FB13.  DETERMINATION  OF  VIBRONIC  DEGENERACY  LIFTING  AND  JAHN-TELLER  DISTORTKM  IN 
ASYWIETRICALLY  DEUTERATED  CYCLfJPENTADIENYL  RADICALS  BY  HIGH  RESOLUTICNi 

USER  SPECTROSCOPY . 15  min. (12:00) 

LI AN  YU.  DAVID  W.  CULLIN,  .VJ<ES  M.  WILLIAMSON,  and  TERRY  A  MILLER, 

Laser  Spectroscopy  Facilicy,  Department  of  Chemistry,  The  (%io  State 
University,  Columbus,  Ohio, 

FB14.  ROTATICWALLY  RESOLVED  USER  INDUCED  FLUORESCENCE  SPECTROSCOPY  OF  FREE  RADICAL- 

INERT  GAS  COMPLEXES!  C5H5,,,He,  CjHj^  ^Hej,  CjHj^ _  Ne  AND  OJg-CjH^  _  Hcj . 15  min. (12:17) 

LIAN  YU.  JAMES  M.  WILLIAMSON.  DAVID  W.  CULLIN,  and  TERRY  A.  MILLER. 

Laser  Spectroscopy  Facility,  Department  of  Chemistry,  The  Ohio  State 
University,  Columbus,  (ftio,  43210. 
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FRIDAY,  JUNE  21,  1991  —  8:30  A.M. 

Room  1005,  Physics  Laboratory 

Chair:  M.  C.  HEAVEN,  Emory  University,  Atlanta,  Georgia. 

FCl.  A  VAN  DER  WAALS  CfflIPLEX  STUDY  OF  THE  ORIENTATKMJ  DEPENDENCE  IN  COLLISIONAL 

RELAXATION  OF  GLYOXAL(Sj)  BY  Ar . 15  min. (8:30) 

LUC  LAPIERRE  an  HAI-LUNG  DAI,  Department  of  Chemistry,  University  of 
Pennsylvania,  Philadelphia,  Pennsylvania,  19104-6323. 

FC2.  A  COMPARISON  OF  EXPERIMENTAL  AND  AB  INITIO  CROSS  SECTIONS  FOR  ROTATICWALLY 

AND  VIBRATIONALLY  INEUSTIC  SCATTERING  FROM  Sj  GLYOXAL  IN  COLLISIONS  WITH  He...  15  min. (8:47) 

K.  W.  BUTZ,  Department  of  Chemistry,  School  of  Science,  Griffith 
University,  Nathan  QLD  4111,  Australia;  H.  DU,  Chemistry  Division, 

Argonne  National  Laboratory,  9700  S.  Cass  Ave. ,  Argonne,  Illinois, 

60439;  B.  D.  GILBERT,  C.  S.  PARMENTER,  Department  of  Chemistry, 

Indiana  University,  B^')omlngton,  Indiana,  47405;  and  D.  KRAJNOVICH, 

IBM  Almaden  Research  Center,  650  Harry  Road,  San  Jose,  California, 

95120. 


FC3.  photolysis  of  CH3COOD  IN  THE  FIRST  ^(n,tf*)  BAND . 10  min. (9:04) 

D.  R.  PETERMAN  and  J.  A.  GUEST,  Department  of  Chemistry,  University  of 
Cincinnati,  Cincinnati,  Ohio,  45221-0172. 

FC4.  EFFECT  OF  CLUSTERING  ON  ELECTRONIC  RADIATIONLESS  DECAY)  THE  SUPPRESSION 

OF  "CHANNEL  THREE"  IN  BENZENE  COMPLEXES . . . 15  min.  (9:16) 

M.  Y.  HAHN,  P.  y.  CHENG,  S.  S.  JU,  and  HAI-LUNG  DAI,  Dcpartaiant  of 


Chaalatry,  University  of  Pennsylvania,  Philadelphia,  Pennsylvania,  19104, 


FC5.  METHYL  ROTOR  ACCELERATION  OF  VAN  DER  WAALS  BOND  DISSOCIATION.  A  SPECTROSCOPIC 

VIEW . 15  min. (9:33) 

Z.  Q.  ZHAO  and  C.  _^S.  PARMENTER,  Department  of  Chemistry,  Indiana 
University,  Bloomington,  Indiana,  47405. 

FC6.  TIME  RESOLVED  MEASUREMENTS  OF  STATE  RESOLVED  COLLISIONAL  ENERGY  TRANSFER  IN 
THE  ELECTRONIC  GROUND  STATE  OF  NH^  WITH  IR-DOUBLE(TRIPLE)-RESONANCE 

SPECTROSCOPY . . . 15  min.(9;50) 

B.  ABEL.  S.  L.  COY,  J.  J.  KLAASSEN,  and  I.  I.  STEINFELD,  Department  of 
Chemistry,  Massachusetts  Institute  of  Technology,  Cambridge,  Massachusetts, 

02139. 

Intermission 

FC7.  TRANSUTIONAL  ENERGY  STUDY  OF  CH,  PHOTOFRAGMENTS  RESULTING  FROM  266-NM 

EXCITATION  OF  ACETONE . T . 15  mm. (10: 20) 

L.  D.  WAITS.  R,  J.  HORWITZ,  and  J.  A,  GUEST,  Department  of  Chemistry, 

University  of  Cincinnati,  Cincinnati,  Ohio,  45221-0172. 

PC8.  VIBRATIONAL  RELAXATION  OF  OZONE  IN  0.,-0,  AND  0,-N,  GAS  MIXTURES  FROM  INFRARED 

DOUBLE-RESONANCE  MEASUREMENTS . T..: . f..: . 10  mm. (10:37) 

F.  MENARD,  L.  DOYENNETTE,  J,  MENARD,  and  J ■  M ■  F^UD .  I.aboratoire  de 
Physique  Moleculaire  et  Atmospherique,  Universite  Pierre  et  Mane 
Curie  et  CNRS,  75252  Paris  Cedex  05,  France. 

FC9.  INFRARED  SPECTROSCOPY  OF  HIGHLY  VIBRATIONALLY  EXCITED  HOOH,  HONO,  AND 

(CH3)3C00H . 15  mm. (10:49) 

P.  R.  FLEMING,  M.  LI,  and  T.  R.-  RIZZO,  Dt;partment  of  Chemistry, 

University  of  Rochester,  Rochester,  New  York,  14627. 
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FCIO.  INFRARED-OPTICAL  DOTBLE  RESONANCE  SPSTWISCOPY  OF  THE  (4,1)  LOCAL-LOCAL  OH 

STRETO!  COMBINAn(MJ  BAND  OF  IKXW . 15  Bin.  (11:06) 

X.  UlO  and  T.  R.  RIZZO,  Departirent  of  Oiemistry,  Univeraity  of 
Rochester,  Rochester,  New  York,  14627. 

FCll.  C(»JTRASTING  EIGENSTATE  BEHAVIOR  IN  THE  METHYL  STRETCH  REGICWS  (F  1-KJTYNE  AMD 

ETHANOL:  EVIDENCE  FOR  CORIOLIS  AND/OR  C0ITRIFUGAL  IVR  MECHANISJe  IN  ETHANOL... 15  ain. (11:23) 

G.  A.  BEIHARDY.  J.  GO,  and  D,  S.  PERRY,  Dejwrtaent  of  Chemistry, 

University  of  Akron,  Akron,  Ohio,  44325. 

FC12.  ENERGY  TRANSFER  PROPERTIES  OF  THE  LOWEST  EXCITS)  ELECTR(»IIC  STATE  OF  CO: 

. Late  Paper  Added  to  Abstracts  Book . ....15  min. (11:40) 

C.  A.  ROGASKI,  J.  M.  PRICE,  and  A.  M.  HODTKE,  Department  of  Chemistry, 

University  of  California,  Santa  Barbara,  California,  93106. 
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MAI 

S1^T0SPHEiUCS{Cm(XSC(»PY:  UARS  AND  BEYOND. . SSmto. 

(UAKS  -  Unier  Autoqbeite  RescMtii  SMdttie) 

HianiKirrM  HKKETT.  Jet  Piciiiilitai  L«b«uory,  Caliotbmia  Institute  of  Tedmotogy, 
ftMdemCdfondik  91109 

MA2 

MELUMETER  AND  SUBMILUIER  WAVE  SFECmOSC(»>Y 

OFREACnVE  a’K3ES . .  35  mta. 

aLAlRE  tffiMUYNCK.  Udjoratoiie  de  i^iectiofcopel  Hotzienne,  Untvenite  de 
UUe-FIandict-Aitoit,  CNRS,  59655  VUteamve  d'Atcq,  Rtmce. 


MAS 

HlOH  RESOLUTION  MiOIOWAVE  POWIER  TRANRORM  AND  flARK  EFFECT  STUDIES  OP 
SMAa  NITWXSN  COMFOUNDS 
DmTBR  H.RnT«l 

CliTirteii  ARniiWi  Uwhiwtim,  KW,  Ofrmwy 

WMiia  On  iMt  dieade  wlcronw  AMriir  tnuidtann  Rwetwiccpic  MhalqiiM  eomWiwd  wMi  moheitlMr 
beem  MehaiqiiM  kme  iinivoMd  Em  rMehMioii  in  lontiM  roMiontl  ipectroecopy  by  two  (ndm  of 
megnitadi.  An  «w-  nwcttometiw  bond  on  Sterii  oflbet  modulation  now  ohudutuT 
Afhr  a  ihart  intradwtiOT  to  Ew  baiie  prineiplaa  of  mtarawava  Pouriar  tniwtorm  ^Motroaeoiix  Ew 
ad«Bati«M  and  tEtadvaaiagM  or  Ew  diftonat  typaa  of  ipaatfomatew  will  ba  diwaiiad  on  tha  batls  of 
axpariam  sainad  with  inalraifwati  davalcpad  Ew  KM  graapi 

Aaaaaaanplaaxparimaatniatadiaaof  aawlllfBiaa*,aiiiwMd  aitrila<om|Munda  wIB  ba  praaaatod  and 
EMr  raaulH  wIB  ba  eompand  with  Ew  eomapoadiag  naaiw  from  qtwatam  ebamieal  oaleulatkaa. 
Quantum  ohamiata  may  M  chaBamadl 


a  H.  Sutwe  AbtaOuag  Chamhehs  Phyaft  Im  biaEM  fUr  PhyiBuHaoha  Ctwmia  dw  ChrbEan'Afcnshli'Uilvtnltlt 
auKW,  LudawirMaynStca,  D-IJOO  Kial  1.  Ibdaial  RapoUia  of  Oanmay 


Intermission 


CDBLENTZ  PRIZE  AND  AWARD  LECTURE 


MA4 


CTEMISTRY  AND  SPECmOSOOPY  AT  MATCRIALS  INTERFACES:  WHAT  WE  KNOW 
AND  KNOW  NOT.  P.W.BOHN 

An  important  problem  in  tnotternmatffialachetnUtiyinvtdveaifaestntcnne  and  otdcT  of 
motecules  at  interfacea  between  materiala  of  difTeringcotnp^tioa  Theie  aystema  con^vise  an 
e^ially  challenging  problem  to  Eie  moleciilar  niectiosc^iat,  since  Exae  are  typically  only  a 
si^  number  of  r^eniles  exerting  an  inordinately  larpe  influence  on  the  pio|)eriies  or  the 
structure,  the  concept  of  order  is  far  different  than  it  is  in  macroscopic  systems,  and  the  interface 
may  be  tHuied  and  not  available  for  direct  examination. 

These  probtems  have  been  attacked  in  our  labortoory  by  expkdting  the  special  pn^terties 
integrated  optical  structures  and  coi^ling  Etem  to  a  variety  of  different  spectrostxjpk  {sobes. 
OriNitations  ttf  molecules  at  dieiectnc  anfaces  can  be  obtained  ffom  careful  measurements  of  linear 
dkhroic  ratios  excited  by  high-order  etgenmodes  in  Ti:Za  glass  waveguides.  Tbese  measurmients 
have  been  applied  while  perhirbing  mooidaycrs  wiEi  various  external  forces  and  have  taught  us  a 
great  deal  about  the  response  of  twodimensknal  molecular  systems  to  these  permtbadons.  Raman 
scattering  fixrm  monolayers  of  molecules  at  dielectric  surfaces  has  been  achieved  in  con^osite 
systems  com{»ised  ol  layered  oNate  noble  metal  ellipsoids  and  sputtered  oxides.  These 
experiments  have  taught  us  a  great  deal  about  imomolecular  interactions  and  their  tc^nse  to 
external  perturbations.  A  new  set  of  measurements  is  uring  fluorescence  anisotropy  in  these 
monolayer  systems  to  characterize  the  distribution  of  orientations  (ktained.  Finally  by  paymg 
careM  attention  to  the  electric  field  anmlitude  distributioos  in  integrated  optical  structures,  it  has 
even  been  possible  to  perform  qptical  depth  profiling  experiments. 

Despite  die  successes  adiieved  through  the  use  integrated  cptkal  structures,  a  number  of 
very  challenging  and  import  problenK  remain  to  be  solved.  For  exiunpie,  much  of  what  is 
currently  known  about  the  interacdrai  of  light  and  mcdecuies  on  surfaces  rests  on  the  use  of  a 
macroscopic  (kscriptkni.  A  micioscopic  dtesciiptioa  of  the  local  field  present  at  an  interface  is  a 
necessity  to  obtain  relaible  absolute  measurement  of  structure,  fit  addition  we  are  still  lacking  a 
probe  which  has  the  power  of  nmr  fw  determining  intermokcular  interactions  at  interfaces.  Thus, 
while  much  has  been  learned,  there  remains  much  to  do. 

Address:  Department  of  C3iemistiy  and  Beckman  Institute,  University  of  Illinois  at  Urbana- 
Champaign,  1209  W.  California  St,  Urbana,  Illinois  61801 
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ME1  (1:30) 


THE  INFRARED  SPECTRUM  OF  Ar-HCCH  REVISITED 
T.  A.  Hu,  Ung  Hong  Sun,  and  J.  S.  Muenter 

The  infrared  spectrum  of  the  argon-acetylene  van  der  Waab  complex  has  b^n  re-investigated  in  the  three  mknm 
wavelength  region.  Two  bands,  corresponding  to  the  V3  and  V2+V4+V5  Fermi  diad  of  the  monomer,  have  been  recorded. 
The  infrared  data  were  combined  with  recently  published  ground  state  microwave  data  in  a  least  squares  analysis  using 
the  Watson  S  reduction  of  the  asymmetric  top  Hamiltonian.  Some  general  features  of  the  rotational  constants  (Attained 
incliKle:  very  large,  positive  inertial  defects;  a  large  decrease  in  A  on  going  from  the  ^und  to  the  exdted  vibrational 
states;  and  inverted  K=2  asymmetry  doublets  in  the  excited  states.  This  last  feature,  where  the  J2J-1  energy  levels  lie 
above  the  Jzj-z  levels,  is  caused  by  d2--0.18  MHz.  Ail  of  these  features  are  related  to  large  am{tiitu^  motions,  which 
are  being  analyzed  in  a  dynamic  model  which  couples  internal  rotation  of  the  HCCH  monomer  with  the  overall  rotation 
of  the  complex. 


Addixas  of  Hu.  Sun,  and  Muenter:  Dept,  of  Chemistry,  University  of  Rochester,  Rochester,  N.Y..  14627. 


ME2(1:47) 

THE  DIPOLE  MOMENT  OF  CO2-CO 

Ratan  Bhattacharjee,  Michael  Szafranski,  and  J.  S.  Muenter 

Dipole  moment  measurements  for  a  number  of  van  der  Waals  complexes  made  up  of  non-polar  constituents  have 
been  made,  giving  results  ranging  from  0.0.1  D  to  0.5  D.  However,  the  signs  of  these  induced  dipole  moments  have  not 
been  determined.  The  sign  of  the  induced  dipole  moment  can  be  determined  for  a  complex  which  contains  a  monomer 
having  a  small  dipole  moment  of  known  sign.  Complexes  containing  a  non-polar  molecule  and  carbon  monoxide  provide 
the  means  to  study  induced  moments  with  relatively  few  effects  from  internal  motions.  The  dipole  moment  of  CO2-CO 
has  been  obtained  from  radio  frequency  traraitions  measured  using  molecular  beam  electric  resonance  spectroscopy. 
A  20  v/cm  electric  field  is  sufficient  to  produce  a  1  MHz  Stark  shift  in  the  2zo  **  22)  transition.  The  dipole  moment 
from  these  measurements  is  ^*0.249.1  D.  Combining  this  result  with  the  CO  moment  of  m*0.1098  gives  an  induced 
moment  in  the  CO2-CO  complex  of  0.1.195  D.  The  orientation  of  the  induced  moment  is  in  the  same  direction  as  that 
of  the  CO  moment,  which  makes  the  CO2  monomer  positive  relative  to  the  CO  monomer.  Calculations  using  a 
distributed  polarizability  model  are  currently  in  progress. 


Addrea  of  Bhattacharjee.  Safranski.  and  Muenter:  Dept,  of  Chemistry,  University  of  Rochester,  Rochester,  N.Y.  14627. 


ME3  (1:59) 

DISSOCIATION  OF  SMALL  METHANOL  CLUSTERS  AFTER  EXCITATION  OF  THE  O-H  STRETCH 
VIBRATION  AT  2.7|l. 

A.  KULCKE,  F.  HUISKEN,  C.  LAUSH.  AND  J.  M.  LISY 

Molecular  beam  depletion  spectroscopy  has  been  utilized  to  study  the  O-H  stretching  vibrations  in 
methanol  dimer.  A  NdrYAG  laser  pumped  optical  parametric  oscillator  has  provided  tunable  infrared 
radiation  in  the  2.7p  range  to  dissociate  methanol  dinier  without  contamination  from  larger  clusters.  Two 
absorptions  have  been  observed  at  3574.4  and  3684.1  cm'*.  The  lower  frequency  band  represents  a  red 
shift  of  106.6  cm'*  fiom  the  monomer  absmption  and  can  be  assigned  to  the  excitation  of  the  proton  donor 
O-H  stretch  in  the  hydrogen  bonded  dimer.  Measurement  of  the  integrated  absorption  cross-sectron 
indicates  a  substantial  enhancement  in  the  proton  donor  relative  to  the  monotrer  value. 


Address  of  Kulcke  and  Huisken:  Max-Planck-Institut  fiir  Stromungsforschung,  Bunsenstrasse  10, 
D-3400  Gottingen,  FRG. 

Addre.ss  of  Laush  and  Lisv:  Department  of  Chemistry,  University  of  Illinois,  Urbana,  Illinois  61801. 
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SPECTFK)SCX3PY  AMO  l%UO(ATION  OF  Ar„  CLl^TEf^:  GB/^TE 
RECC»/BINATION  WiTI^  BHALL  PHASE  aUSTERS. 

J.  Tellinghuis«n,  S.  fai.  X.  Zh«ng,  aral  M.  C.  Hmvwi 

Small  Ij-Arn  dustars  ware  ganaratad  by  suparsonic  axpanston 
of  l2/Ar  mixtures.  Pulsed  I93nm  excitation  was  used  to  axdta  the 
ion-pair  states  of  I2  within  the  clusters.  Upon  excitation,  the 
clusters  emitted  a  broad  band  cantered  around  400nm.  This  feature 
was  assigned  to  the  D'-A'  transition  of  l2-Arn .  Interaction  with  the 
Ar  ’cage'  red-shifted  the  transition  by  more  than  4000cm'^  from  the 
gas  phase  position.  The  metastability  of  i2(A')  erithin  the  clusters 
was  demonstrated  by  using  a  pulsed  dye  laser  to  re-excite  the  D'-A' 
transition.  Intense  LIF  spectra  were  obtained  10ps  after  the  193nm 
pulse. 

532nm  excitation  was  used  to  photolyse  I2  within  the  clusters. 
I2(A'), formed  by  geminate  recombination,  was  deleted  by  laser 
excitation  of  the  D'-A'  transition.  Both  clustered  and  free  l2(A') 
were  observed.  These  results  and  qualitative  models  of  the 
dynamical  processes  will  be  presented. 

Address  of  Telllnahuisen:  Department  of  Chemistry,  Vanderbuilt 
University,  Nashville,  TN  37235. 

Address  of  Pel.  2hanfl.  and  Heaven:  Department  Of  Chemistry,  Emory 
University,  Atlanta  GA  30322. 
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SPECTROSCOPY  AND  PREDISSOCIATION  DYNAMICS  OF  OrVD-Ne  A  V. 

S.  Fei,  X.  Zheng,  Y.  Lin,  and  M.  C.  Heaven 

We  have  previously  reported  the  observation  and  analysis  of 
several  bands  belonging  to  the  OH/D-Ne  A  -  X  systems^ .  These 
were  all  associated  with  the  0  -  0  transitions  of  OH  or  OD.  More 
recently,  bands  associated  with  the  1  •  0  and  2  -  1  transitions  have 
been  observed.  Preliminary  analyses  of  these  data  indicate  that  the 
OH/D-Ne  interaction  is  weakiy  perturbed  by  vibrational  excitation  of 
the  0-H/D  stretch. 

Wavelength-resolved  fluorescence  spectra  show  that 
OH/D(A,  v'  •  1)-Ne  complexes  undergo  vibrational  predisscciation. 
Most  of  the  bands  involving  excitation  of  the  -Ne  stretching  motion 
dissociated  to  leave  the  OH/D  fragments  m  specific  rotational 
states  (N'  -  12  for  OH;  N'  »  15  for  OD).  Time-resolved  measurements 
yielded  vibrational  predissociation  rates  in  the  range  of 
2-7x1 05  Lifetime  measurements  for  OH(A,  v'-2)-Ne  indicate 
that  electronic  predissociation  of  OH  is  inhibited  by  the  presence  of 
the  Ne  atom. 

Analyses  of  the  spectroscopic  and  kinetic  data  will  be 
presented.  Correlations  between  the  predissociations  of  the 
complexes  and  the  relaxation  dynamics  of  OH/D(A)  isolated  in  solid 
Ne  will  be  discussed. 

1.  Y.  Lin,  S  K.  Kulkarni,  and  M.  C.  Heaven,  J.  Phys.  Chem.  ad,  1720 
(1990). 

Address  of  Eel.  Zheoo.  lin.  anti  Heaven;  Department  of  Chemistry,, 
Emory  University,  Atlanta,  GA  30322. 
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NICROSAVE  ADO  INFKARB)  SPECTFA  OF  CjUf-HCCH 

G.  T.  FKASm.  F.,  J.  LOVAS,  R.  D.  SUEIISAH,  J.  Z.  GILLIES,  AND  C.  V,  GILLIES 


Nlcrow«v«  sjMctra  of  C^H^-'MCCH,  C2H4--DCCH,  CjH^-'OCCD,  D2CaCH2--HGCH,  and  trana- 
HDC)«(3fl>--HC(3)  hava  bean  recorded  using  a  pulsed-nozrle  Four ier-transf ora  nlcroirave 
apeccroMter.  Ka  g-type,  AX,  -  0  spectrua  Is  observed,  with  a  nuad»er  of  transitions  being 
split  into  doublets  due  to  twmellng.  For  the  normal  Isotopic  species  we  find  A  » 
25981(33)  Mir,  B+C  «  3478.2560(13)  IWz,  and  B-C  89.45(18)  MHz.  The  cosiplex  is  shown  to 
hava  a  Cj,  structure  in  idiich  tiui  HCQi  unit  hydrogen  bonds  to  the  ethylene  w  cloud,  with 
the  HCOi  axis  normal  to  the  plane  of  the  ethylene.  The  hydrogen-bond  length  is  found  to 
be  2.78  A.  Centrifugal-distortion  analysis  yields  a  weak-bond  stretching  force  constant 
of  0.025  mdyn/k,  corresponding  to  a  stretching  frequency  of  56  ca'^.  Stark  effect 
aeasureawnts  deteralne  the  electric  dipole  araent  of  the  craqplex  to  bo  0.2654(6)  D.  An 
Infrarod  spactrua  of  the  asyasMtric  acetylenic  C-H  stretch  in  the  complex  has  also  been 
aeasured  using  an  color-center  laser  optotheraal  spectroaeter.  The  rotational  lines  are 
predissociation  broadened,  preventing  the  resolution  of  K  structure.  The  Q-branch  for  the 
band  overlaps  the  Q-branch  for  the  equivalent  band  in  the  acetylene  diaer.- 


Address  of  Fraser.  Lovaa.  and  Suentm:  Molecular  Physics  Division,  National  Institute  of 
Standards  and  Technology,  Gaithersburg,  MO  20899. 

Address  of  J.  Z.  Gillies:  Departaent  of  Chealstry,  Siena  College,  Loudonville,  NY  12221, 


Address  of  C.  W.  Gillies:  Departaent  of  Chealstry,  Rensselaer  Polytechnic  Institute, 
Troy,  NY  12180. 


Intermission 
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OPTHOTHERMAL- DETECTED  MICROWAVE- SIDEBAND  COp-USER  SPECTROSCOPY  OF  NCH-NH3 
G.  T.  FRASER.  A.  S.  PINE,  W.  A.  KREINER*,  AND  R.  D.  SUENRAM 


A  microwave-sideband  CO2  laser  is  used  together  with  an  electric-resonance 
optotheraal  spectrometer  to  aeasure  the  Infrared  spectrua  of  the  NH3  uabrella  vibration  in 
NCH-NH3  at  a  resolution  of  -3  MHz.  The  infrared  radiation  is  produced  by  mixing  Laab-dlp- 
stablllzed  CO2  laser  radiation  with  synthesizer-derived  microwave  radiation  in  a  CdTe- 
buffered  GaAa  strlpllne  electrooptic  waveguide  modulator.  For  NCH-NH3,  a  symaetrlc  top 
spectrum  is  observed  with  a  band  origin  at  1041.7  cm"^,  blue-shifted  -91.8  cm'*  from  the 
hypothetical  inversion- free  ^2  **®"‘‘*  origin  of  free  NH3,  which  indicates  a  decrease  in  the 
van  der  Waals  zero-point  binding  energy,  Dq,  for  the  excited  state.  The  observed  AB  of 
-14.3  MHz,  implying  a  hydrogen-bond  extension,  is  consistent  with  this  blue  shift.  The 
vibrationally  excited  complex  does  not  prsdissociate  within  the  -1  ms  transit  tine 
between  the  laser  excitation  region  and  the  bolometer  detector,,  Implying  that  Dq  is 
greater  than  the  laser  frequency,.  -1042  cm'^. 


Address  of  Fraser.  Fine,  and  Suenram;  Molecular  Physics  Division,  National  Institute  of 
Standards  and  Technology,  Gaithersburg,,  MD  20899. 

*Guest  Researcher  NIST.  Permanent  address:  Abteilung  fur  Physikalische  Chemie, 
Universitat  Ulm,  Oberer  Eselsberg,;  D-7900  Ulm,  West  Germany., 
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MICROWAVE  AND  SUBMILLIHETER  SFECTROSCOFY  OF  Ar-MH,  STATES  CORREUTING  WITH 
Ar  +  NH,  (j=l.  |k|=l) 

E.  ZWART.  H,  UNNARTZ,  W.  LEO  MEBRTS,  G.  T.  FRASER.  0.  D,  NELSOTJ,  JR. ,  AMD  W.  KUMFERER 

HoleeuI«r-bran  electrlc-resonancc,  electric-resonance  optocherauil,  pulsed-nozzle 
Fourler-transform,  and  subnllllneter  absorption  spectroscopy  have  been  used  to  aeasure  the 
■Icrowave  and  subnllliaeter  spectra  of  Ar-MH,  for  the  two  S  and  two  n  states  correlatlns 
asyaptotlcally  with  Ar  -f  HUjCJ^l,  |k|>l)..  For  a  nuaber  of  the  transitions  ^*M  quadrupole 
hyperfine  structure  has  been  resolved  and  relative  intensity  swasurcaents  have  been  aade. 
The  two  S  states  arc  found  to  lie  below  the  two  n  states  and  are  separated  by 
approxlaataly  the  inversion  splitting  of  free  MH, .  For  the  n  states  the  NH,  inversion 
tunneling  is  nearly  quenched,  being  only  weakly  allowed  through  Coriolis  interactions  with 
the  nearby  S  states.  The  strong  Coriolis  interactions  also  give  rise  to  a  "pure- 
invsrslon"  K«0  type  Q-branch  with  a  band  origin  at  -  22.7  CHz.  All  the  above  are 
interpreted  using  a  aodel  internal-rotation  inversion  Haniltonian,  leading  to  datailed 
infomation  about  the  anisotropy  of  the  interoolecular  potential. 


Address  of  Zwart.  Linnartz.  and  Meerts:  Fysisch  Uboratoriua,  University  of  Nijnegcn, 
Toemooiveld,  6S2S  ED  Nljnegen,  The  Netherlands. 

Address  of  Fraser:-  Molecular  Physics  Division,  National  Institute  of  Standards  and 
Technology,  Gaithersburg,  HO  20699. 

Address  of  Nelson:-  Aerodyne  Research  Corporation,  AS  Manning  Road,  Billerica,  HA  01821. 
Address  of  Klennerar:-  Oapartaent  of  Chcaistry,  Harvard  University,  Csabridge,  HA  02136. 
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MiaiOWAVE  AND  TUNABLE  FAR-INFRARED  LASER  SPECrROSCX»»Y  OT 
AMMONIA-WATBR  DIMER 

PA.  SiQckmin'.  R.E.  Bumgarner,  S.  Suzuki,  P.O.  Green,  and  O.A.  Blake 

Microwave  and  far-inftared  sjrecwi  ot  tlw  H  N-HOH  dimer  were  reooitled  Bom  36  m 
86  GHz  and  fhmi  320  to  800  GHz  in  a  ^anar  supersonic  jet  Die  microwave  data 
extentted  the  previcHis  KaO  manifold  measurementa  of  Herbine  and  Dyke  [1]  to  higher 
fiequency  and  also  provided  a  complimentary  set  of  ground  state  trandtions  in  the  K*! 
manifold.  Ihe  far-infrared  data  contained  2  sett  ttf  3  bands,  one  set  shifted  ftom  the 
mhK  by  an  qrproximately  constant  1 13  MHz  splitting.  The  bantb  were  assigned  to 
lm',K'>  ♦-lm",K''>  transitions  I0,±1>*-I0,0>.  I±1,0>«-I±1,±1>,  and 
itl,±2>4-l±l,±l>,  where  ni  is  the  NH^  internal  rotation  quantum  number.  The  113 
MHz  splitting  arises  from  the  in-plane  water  tunnelling  motion.  Firmr  these  dau  were 
obtained  rotational  cmistants  and  stnicoiral  parameten.  Non-linear  least-squares  fits  to 
an  internal  rotor  Hamiltonian  also  provided  a  limit  on  the  height  of  die  barrio  to  rota¬ 
tion  for  the  NH^  monomer. 

(1]  P.  Herbine  and  T.R.  Dyke,  J.  Chem.  Phys.  83. 3768  (1983). 


Address:  Dqrartment  of  Geology  and  Planetary  Sciences  170-23,  Califcmua  Institute 
of  Technology,  Pasadena,  CA  91125. 
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THE  MICROWAVE  SPECTRUM  OF  BENZENE-SOz:  A  NEARLY  FREE  INTHINAL  ROTOR 
A.TALEB-BENPIAB.  K.  W.  HILUG  D,  AND  R.  L.  KUCZKOWSKI 

The  ground  internal  rotation  state  (m  ^  0)  microwave  spectrum  of  benzene*S02  has 
been  reported  previously  [1].  It  was  shown  that  the  spectrum  is  characteristic  of  an 
asymmetric  top  and  displays  a-  and  c-type  transitions.  It  was  also  pointed  out  that 
numerous  additional  transitions  occurred  in  the  microwave  spectrum  of  this  complex. 

Using  the  Principal  Axis  Method  (PAM)  internal  rotation  Hamiltonian,  the  m  =  0  state 
transitions  and  the  "additional"  transitions  have  been  assigned.  The  existence  of  a  rich 
spectrum  for  benzene^SOi  is  due  to  the  internal  rotation  of  benzene  about  its  C6  axis  with  a 
6-fold  potential  barrier.  The  barrier  height,  Vs,  is  0.3  cm'L  lYansitions  arising  from 
internal  rotation  states  as  high  as  m  «  ±5  were  seen  with  our  FTMW  spectrometer.  The 
internal  rotation  microwave  spectrum  of  benzene-d6*S02  was  also  assigned.  Further 
information  on  the  magnitude  of  the  tilt  angle  of  the  benzene  plane  and  the  tilt  angle  of  the 
C2  axis  of  SO2  with  respect  to  the  line  joining  their  centers  of  mass  was  obtained. 

lA.  M.  Andrews,  M.  S.  LaBarge,  A.  Taleb-Bendiab,  K.  W.  Hillig  11  and  R.  L.  Kuczkowski, 
TF5,  45tb  Symposium  on  Molecular  Spectroscopy,  Ohio  State  University  (1989).  See  also: 
Chem.  Phys.  Lett.  152.  559  (1989). 


Address:  Department  of  Chemistry,  University  of  Michigan,  930  N.  University  Ave.,  Ann 
Arbor,  Michigan  48109,  U.S.A. 


ME11  (4:28) 

THE  MICROWAVE  SPECTRUM  OF  TOLUENE*S02:  A  LOW  BARRIER  INTERNAL  ROTOR 
A.TALEBrBENDlAB.  K.  W.  HXLIG II,  ANT)  R.  L.  KUCZKOWSKI 

The  microwave  spectrum  of  toluene*S02  has  been  observed  using  the  FTMW 
technique.  The  spectrum  displays  a-,  b-  and  c-type  transitions.  The  transitions  occur  as 
doublets  arising  from  the  internal  rotation  of  the  methyl  group.  The  transitions  were  fit 
using  the  Principal  Axis  Method  (PAM)  internal  rotation  Hamiltonian  with  a  3-fold 
symmetry  potential  barrier.  The  barrier  height,  V3,  is  85  cm'*.  The  internal  rotation 
spectra  of  toluene-CD3»S02  and  toluene-d8*S02  were  also  assigned.  For  structural  purposes 
the  m  =  0  transitions  of  toluene«Si*02  and  toluene«S  1^01*0  were  measured.  Toluene*S02  has 
no  plane  plane  of  symmetry  in  its  equililnrium  geometry.  The  toluene  and  SO2  planes  are 
approximately  parallel;  the  distance,  Rem.  joining  their  centers  of  mass  is  3.37  A.  The  dipole 
moment  of  the  complex  is  1.87  D. 


Address:  Department  of  Chemistry,  University  of  Michigan,  930  N.  University  Ave.,  Ann 
Arbor,  Michigan  48109,  U.S.A. 
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VIMATIOMAL  AND  ROTATIONAL  PROPENSITY  ROLES  FOR  THE  YIBRATIONAL 
PREDISSOCIATION  OP  Ar-COj 

E.J.  BOHAC,  MARK  P.  MARSHALL.  AND  R.E.  MILLER 

Vibrational  predissociation  in  Ar~C02  has  been  studied  at  the  state- 
to-state  level  in  order  to  detersiine  both  the  vibrational  and  rotational 
propensity  rules  associated  uith  this  process.  The  technique  used  in  this 
study  involves  the  direct  sieasureaient  of  the  angular  distribution  of  the 
photof raguents  using  an  apparatus  based  on  the  optotherual  technique. 
Dissociation  is  found  to  proceed  via  the  highest  available  photof ragaient 
vibrational  channel.  An  interesting  even/odd  rotational  propensity  is 
observed,  which  is  consistent  with  the  results  of  collisionally  based 
calculations  for  this  system. 

The  dissociation  energy  is  also  determined  from  these  experiments,  and 
combined  with  the  results  already  available  in  the  literature,  is  used  to 
refiue  previously  reported  two  dimensional  Vr-COo  potential  energy 
surfaces.  The  adjusted  potentials  which  differ  from  the  previous  ones 
primarily  in  the  steepness  of  the  surface  with  respect  to  angular 
displacements  from  equilibrium,  are  used  to  predict  the  van  der  Naals 
stretching  frequency  and  the  energy  of  other  excited  vibrational  states. 


Address  of  Bohac.  Marshall  and  Miller!  Department  of  Chemistry,  University 
of  North  Carolina,  Chapel  Hill,  NC  27599. 

Permanent  Address  of  Marshall!  Department  of  Chemistry,  Amherst  Collage, 
Amherst,  MA  01002. 
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PERTURBATIONS  IN  THE  3p  VISRATIONAL  SPECTRUM  OP  THE  ACETYLENE-CARBON 
MONOXIDE  VAN  DER  NAALS  MOLECULE,  RCCH-CO 

MARK  D.  MARSHALL.  J.S.  NUBNTER,  AND  R.E.  MILLER 

In  the  analysis  of  the  3(1  vibration-rotation  spectrum  of  HCCH-^^CQ, 
several  lines  showed  the  effects  of  a  perturbation  to  the  upper  state. ^ 
These  included  shifts  from  the  expected  transition  frequency  and  the 
appearance  of  extra,  weak  features  in  the  spectrum.  This  perturbation  has 
been  found  to  persist  in  the  analogous  spectrum  of  the  HCCH-^^CO  isotopomar 
suggesting  that  a  combined  analysis  of  the  two  isotopic  species  may  shed 
additional  light  on  the  nature  of  the  perturbing  state  or  states. 

The  original  spectrum  of  HCCH-^^CO  has  been  re-recorded  with  greater 
resolution  and  additional  sensitivity.  This  has  allowed  a  more  precise 
measurement  of  the  additional,  weak,  perturbation-induced  lines  in  the 
spectrum. 

In  addition  the  spectrum  of  HCCH-^^CO  has  confirmed  the  previously 
proposed  linear,  carbon-bonded  structure  for  the  molecule. 


1.  M.D.  Marshall,  D.G.  Prichard,  and  J.S.  Muenter,  J.  Chem.  Phys. 
90.  6049  (1989). 


Address  of  Marshall  and  Miller:  Department  of  Chemistry,  University  of 
North  Carolina,  Chapel  Hill,  NC  27599. 

Address  of  Muenter:  Department  of  Chemistry,  University  of  Rochester, 
Rochester,  NY  14627. 

Permanent  Address  of  Marshall:  Department  of  Chemistry,  Amherst  College, 
Amherst,  MA  01002. 
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SPECmUM  OF  THE  i/„  BAND  OF  CYANURIC  FLUORIDE 
L,E...HJEMINQ.  AND  C.  W.  MATOEWS 

The  rotationally  resolved  spectrum  of  the  band  of  cyanuric  fluoride  (out-of-plane  ring  bending)'  which 
is  centered  near  820  cm'',  was  obtained  using  a  Broker  IFS  l^HR  Fourier  Transform  spectrometer.  The  parallel 
band  shows  well  defined  P,  Q  and  R  branches  and  only  a  very  slight  degradation  to  longer  wavelengths. 
Preliminary  data  at  a  resolution  of  0.01  cm''  yields  a  lower  state  rotational  constant  of  B”  «  0.0656  cm''  based 
on  116  assigned  lines.  The  K  structure  is  not  resolved,  however  each  rotational  line  shows  vibrational  satellites 
consistent  with  combination  bands  overlapping  the  fundamental  as  has  been  suggested  in  the  rotational  Raman 
spectrum^  Further  analysis  of  the  fundamental  and  combination  bands  will  be  presented. 

'J.  E.  Griffiths  and  D.  E.  Irish,  Can.  I  Phys.,  4Z,  690  (1964). 

*J.  Schlupf  and  A.  Weber,  J.  Mol.  Spectrosc.,  54, 10  (1975). 


Address:  Laser  Spectroscopy  Facility,  Department  of  Chemistty,  The  Ohio  State  University, 
43210 
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THE  BENDING  STATES  ASSOCIATED  WITH  THE  EXCITED  STRETCHING 
STATES  V,,  2i^  AND  OF  HCNO 

B.PWINNEWISSER,  M.WINNEWISSER  AND  S.  ALBERT 

The  NgioB  2000-3600  cm'*  in  th*  spectriuQ  of  the  parent  laoU^ie  tpeciee  of  HCNO  hae  been  ineaanred  with  the  Broker 
IFS  130  HR  at  Doppler  reeolntion.  In  addition  to  the  fandamental  bands  in  this  region,  the  speetrom  shows  a  large 
number  of  hot  bands  and  combination  and  difference  bands  involving  the  bending  modes  and  miiy  a  few  of  which 
were  observed  in  earlier  work  *. 

The  line  poeitions  have  been  analysed,  giving  informatioB  on  the  bending  manifolds  in  the  exdted  stretdiing  states, 
which  in  tarn  extend  our  understanding  of  the  interactioB  between  the  stretdiing  and  bending  modes.  The  interpretation 
cd  the  line  position  data  is  eonsfetent  with  the  intensities  observed  for  the  combinatkm  and  difference  bands.  With  the 
precision  ot  the  spectra  we  have  now  obtained,  it  can  be  seen  that  nearly  every  band  idmitiffed  in  this  re^on  is  at  least 
slightly  perturbed.  The  most  important  perturbations  will  be  discussed. 

Mel.  Sptctnte.4$,  IS4-1TS  (ISTl);  RL.Fenetti  sad  K  Nuahaii  tUio,l  Mvl.  Srtctratc.n,  ST-IOS  (lST4)i 
£.1..  Fm4ti,0»w*ftatte«,  Tk*  Ohio  SUI«  Uuvenity,  (1974). 


Address  of  B.P.  Winnewisser,  M.  Winnewisser  and  S.  Albert:’  Physikalisch-Chemisches  Institut, 


Jttstus-Liehig-Uuiversitat,  D-6300  Giessen,  Germany. 


MF3(1:59) 


ROVIBRATIONAL  ANALYSIS  OF  THE  HIGH  RESOLUTION  FT-IR  SPECTRA  OF  THE 
CsN  STRETCHING  BANDS  vi  AND  vx  OF  ISOCYANOGEN,  CNCN 

F.  STROH  AND  M.  WINNEWISSER 

Since  OUT  lut  repw^*  os  the  high  teiolation  rotstional  ipectmm  of  iiocyanogen,  CNCN,  we  completed  meuntemest* 
of  the  high  reKdstion  FT*IR  spectrum  of  this  species  between  150cm~'  sad  2400cm~’  using  the  Bmker  IFS  120 HR. 

The  CzN  stietching  bud  systems  vi  teai  V}  centered  around  2302.0cm~‘  and  2059.7cm~',  retpectivdy,  were 
observed  with  an  nai^diaed  resolutioo  of  0.003cm'''  which  is  just  below  the  Doppler  linewidth.  We  obtained  signal 
to  ndse  ratios  of  up  to  300  and  450  for  the  lines  of  the  fundamentid  bands  and  vt,  rMpectively.  This  made  possible 
the  assignment  of  hot  band  trsmsitions  in  both  band  systems  wigiaating  from  the  states  with  up  to  3  quanta  cf  the 
cis-bending  mode  Vf,  the  singly  exdted  traas  bending  mode  t'4,  and  the  combination  sts^  (04  ui)  a  (1 1).  Up  to  now  we 
have  usigned  around  2500  lines  in  the  two  band  systems.  In  the  case  of  the  fundamental  band  we  expect  to  identify 
the  transitions  of  the  '^C  isotopomers  in  natural  abundance. 

We  also  have  assigned  around  1000  transitions  in  the  bands  doe  to  the  traas  and  cis  beading  modes  1/4  and  vt  located 
at  463.5cm'*'  and  194.8cm'''  ,  respectivdy.  This  will  allow  the  determination  of  the  vibrational  energy  level  diagram 
for  the  bending  states  starting  from  the  ground  state  and  the  corresponding  bending  stacks  associated  vrith  iq  and  r^. 
Adjusted  spectroscopic  otnstaats  of  an  effective  hamiltonian  will  be  presented. 

*M.C.l.a*try,  F.Sliok  sad  M.  WisMwusw.  /.  iVoi.  S/tctnu.  MO,  MT-ISJ  (1»S0). 


Adtoa  off,  stroh  Md.M..WilUt6WilWt;  Physikallsch-Chemisches  lastitut,  Justus-Llebig-DnlversltSt, 
D-6300  Giessen,  Germany. 


MF4(2;16) 

OBSERVATION  OF  DYNAMIC  STARK  SPLITTING  IN  INFRARED-INFRARED  DOUBLE 
RESONANCE  IN  METHYL  FLUORIDE 

Quan  Song  and  R,  .H...Sdu«gndfiman 

Dynamic  Stark  splitting  (Rabi  splitting)  has  been  observed  in  the  P(5,3)  transition  in  the 
2if3  •-  band  of  '’CHsF  while  pumping  the  R(4,3)  transition  in  the  band  with  1-5  W  of 
infrared  power  from  a  9P(32)  '’C’Os  laser.  The  splitting  was  observed  by  scanning  the  probe 
transition  by  means  of  an  infrared  microwave  sideband  laser  of  the  Magerl  design.'  The  lineshape 
of  the  double  resonance  effect  has  been  fit  to  good  accuracy  by  means  of  a  least  -squares  fitting  pro¬ 
gram  that  solves  the  density  matrix  equations  for  a  three-level  system  followed  by  integration  over 
the  molecular  velocity  and  summation  over  the  spatially-degenerate  m  states.  The  effects  on  the 
lineshape  of  changes  in  pressure  and  pumping  power,  of  non-parallel  pump  and  probe  beams,  and 
of  frequency  jitter  in  either  of  the  lasers  will  be  described.  A  corresponding  splitting  has  also  been 
observed  in  the  Q(12,9)  and  R(12,9)  transitions  in  the  2^3  *-  1/3  band  of  '^CHsF  while  pumping 
the  R(n,9)  transition  in  the  V3  band  with  the  9P(22)  '*C’*02  laser.  No  splitting  was  observed  in 
the  R(12,2)  transition  in  the  hot  band  of  this  molecule  while  pumping  the  Q(12,2)  transition  in  the 
fundamental  band  with  the  9P(20)  ‘*C'*Oj  laser.  The  theoreticad  reason  for  the  lack  of  splitting 
in  this  double- resonance  combination  will  be  discussed  The  R(4,3)  transition  in  the  1/3  band  of 
'^CHsF  has  been  simultaneously  pumped  and  probed  in  a  two-level  double-resonance  experiment 
and  the  resulting  spectrum  has  been  used  to  obtain  a  precise  value  for  the  offset  of  the  frequency 
of  this  transition  from  the  9P(32)  laser. 


'G.  Magerl,  Vi.  Schupita,  and  E.  Bonek,  IEEE  J.  Quantum  Electron. 
QE-18,  1214-1220  (1982). 


Address  of  Song  and  Schwendeman:  Department  of  Chemistry,  Michigan  State  University,  East 
Lansing,  MI  48824. 
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MF5(2:33) 

FOREIGN  GAS  EFFECTS  ON  COLLISIONAL  ENERGY  TRANSFER  IN  METHYL  FLUORIDE 
OBSERVED  BY  FOUR-LEVEL  INFRARED-INFRARED  DOUBLE  RESONANCE 

Quan  Sonn  and  R.  H.  Schwendeman 

Collisional  energy  transfer  in  samples  containing  2  mTorr  of  '’CHsF  or  '^CHsF  in  much  higher 
concentrations  of  foreign  gases  such  as  '^CHaF  or  '^CHaF,  Hj,  He,  Ar,  or  Xe  have  been  studied 
by  the  method  of  four-level  infrared-infrared  double  resonance.  In  each  case  a  transition  in  the 
U3  fundamentrJ  band  was  pumped  by  a  COj  laser  coincidence  and  the  lineshapes  of  a  variety  of 
transitions  in  the  1/3  fundamental  band  and  the  2i^  <—  V3  hot  band  were  recorded  by  scrmning  w 
infrared  microwave  sideband  laser  of  the  Magerl  design.*  With  methyl  fluoride,  Hj,  or  He  as  the 
foreign  gas  at  relatively  low  pressure  (50  mTorr),  the  lineshapes  of  the  probed  transitions  consist 
of  a  narrow  spike  plus  a  Gaussian  for  pump-probe  combinations  for  which  Ak  =  3n  (n  =  0  or  an 
integer)  and  only  a  Gaussian  for  Ak  ^  3n,  as  has  been  observed  in  pure  '^CHsF*  and  ’^CHjF.^ 
With  Ar  and  especially  Xe  the  lineshapes  are  almost  entirely  Gaussian,  although  the  Ak  =  3n 
transitions  are  more  intense  than  the  Ak  ^  3n  transitions.  With  high  pressures  (1-12  Torr)  of 
Ar,  the  width  of  the  double  resonance  lineshape  is  substantially  larger  than  the  single  resonance 
lineshape  for  the  same  sample  and  the  center  frequency  of  the  double  resonance  undergoes  a  shift, 
proportional  to  pressure,  to  frequencies  corresponding  to  velocity  groups  with  the  opposite  sign  of 
the  velocity  component  pumped.  The  shift  in  frequency  for  the  double  resonance  is  substantially 
greater  than  the  shift  for  the  single  resonance  in  the  same  sample.  Collisional  energy  transfer  from 
V3  =  1  to  vj  =  1  in  ’’CHjF  has  also  been  observed  in  these  systems  by  pumping  a  transition  in  the 
V3  band  and  probing  a  transition  in  the  U3  +  vs»—ve  band;  no  transferred  spikes  have  been  seen  for 
this  vibrational  energy  transfer.  Collisional  energy  transfer  from  vj  =  1  in  ’^CHsF  to  V3  =  1  and 
Ve  =  1  m  ‘^CHaF  has  also  been  observed 


*G.  Magerl,  W.  Schupita,  and  E.  Bonek,  IEEE  J.  Quantum  Electron.  QE-18, 
1214-1220  (1982). 

*Y.  Matsuo  and  R.  H.  Schwendeman,  J.  Chem.  Phys.  91,  3966-3975  (1989). 
^U.  Shin,  Q.  Song,  and  R.  H.  Schwendeman,  private  communication. 


Address  of  Song  and  Schwendeman:  Department  of  Chemistry,  Michigan  State  University,  East 
Lansing,  MI  48824. 


MF6  (2:50) 

POLARIZATION  EFFECTS  IN  INFRARED-INFRARED  DOUBLE  RESONANCE  IN  METHYL 
FLUORIDE 

Uhyon  Shin  and  R  H.  Schwendeman 

A  variety  of  polarization  phenomena  have  been  observed  in  three-level  and  four-level  infrared- 
infrared  double- resonance  experiments  in  '^CHsF.  For  each  of  these  experiments,  the  R(4,3)  transi¬ 
tion  in  the  1/3  band  was  pumped  by  the  9P(32)  *’C'*Oj  laser  while  a  transition  in  the  1/3  fundamental 
band  or  the  2^3  *-  V3  hot  band  was  recorded  by  means  of  an  infrared  microwave  sideband  laser  of  the 
Magerl  design.  For  this  work,  a  plane-polarized  pump  laser  beam  was  converted  to  circular  polar¬ 
ization  by  passing  the  beam  through  a  CdTe  crystal  that  was  subjected  to  its  quarter- wave  electric 
field  by  applying  2.1  kV  across  the  crystal.  The  polarization  of  the  beam  could  be  switched  from 
right  to  left  circular  polarization  by  switching  the  polarity  of  the  field  by  means  of  circuit  designed 
by  Martin  Rabb  at  MSU  By  directing  the  circularly- polarized  beam  through  a  Fresnel  rhomb,  the 
polarization  could  be  switched  between  horizontal  and  vertical  plane  polarization  Thus,  double  res¬ 
onance  by  alignment  modulation  could  be  observed  by  detecting  a  vertically- polarized  probe  beam 
while  the  pump  beam  was  switched  between  horizontal  and  vertical  polarization.  Similarly,  double 
resonance  by  orientation  modulation  could  be  observed  by  detecting  a  circularly-polarized  probe 
beam  while  switching  between  right  and  left  circular  polarization  of  the  pump  beam.  By  detecting 
a  vertically  polarized  probe  beam  through  a  polarizer  onented  at  45’  while  switching  between  right 
and  left  circular  polarization  of  the  pump  beam,  a  dispersion  lineshape  could  be  observed.  The 
sign  of  the  dispersion  depends  on  whether  the  branches  of  the  pump  and  probe  transitions  are  PP, 
PR.  RP.  or  RR.  The  intensity  of  the  dispersion  is  very  much  smaller  if  either  or  both  of  the  pump 
or  probe  beam  is  a  Q-branch  transition  The  effects  of  orientation  modulation  have  been  observed 
m  four-level  double  resonance  in  which  the  J  values  of  the  pump  and  probe  transitions  differ  by 
as  much  as  five,  which  demonstrates  that  the  orientation  of  the  angular  momentum  vector  is  not 
completely  randomized  by  collisions  that  cause  substantial  changes  in  the  angular  momentum  of 

the  molecules. _ _ _ 

Address  of  Shin  and  Schwendeman.  Department  of  Chemistry,  Michigan  State  I'niversity,  East 
Lansing,  MI  48824. 
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MF7  (3:20) 

TRANS-BEND  (TUNNELING)  AND  OVERALL  ROTATION  ENERGY  LEVELS  FOR 
(hf)2  and  ISOTOPOMERS 

V.  C.  EPA.  P.  C.  GOMEZ,  and  P,  R.  BUNKER 


The  trans-bend  and  overall  rotation  energy  levels  for  the  dimer  (HF)3  and  its  isotopomers  have 
been  obtained  using  a  basis  set  of  trans-bend  and  K-type  rotation  eigenstates.  These  basis  states  were 
calculated  numeric^y  using  a  more  exact  form  of  the  kinetic  energy  contribution  to  the  potential  energy 
in  the  semi-rigid  bender  Hamiltonian  than  had  been  used  previously’.  Use  of  alternative  coordinate  axes 
systems  to  improve  convergence  and  accuracy  was  investigated. 

*  P.  R.  Bunker,  T.  Carrington,  Jr,,  P  C.  Gomez,  M,  D.  Marshall,  M.  Kofranek,  H.  Lischka,  and  A.  Karpfen, 
J.  Chem.  Phy».,  91,  5154(1989). 


Address  of  Ena  and  Bunker:  Herzberg  Institute  of  Astrophysics,  National  Research  Council  of  Canada, 
Ottawa,  Ontario,  Canada  KlA  0R6. 

Address  of  Gomez:  Departmento  de  Estructura  Atomico-Molecular  y  Espectroscopia,  Universidad  Com- 
plutense  de  Madrid,  28040  Madrid,  Spain. 


MF8  (3:37) 

TORSIONAL  SPECTRA  OF  CHjCHj  AND  CDjCDj:  INTENSITY  ANALYSIS 
N.  MOAZZEN-AHMADI.  A.R.W.  MCKELLAR,  J.W.C.  JOHNS.  AND  1.  OZIER 

Spectra  of  gaseous  CH}CH,  and  CDjCDs  have  been  recorded  using  a  modifled  Bomem  spectrometer. 

For  CDjCD],  the  region  of  the  torsional  fundamental  (208  cm  ')  was  measured  at  a  resolution  of  0.016 
cm  '  and  an  absorption  path  length  of  20  m.  The  gas  temperature  and  (Hessure  were  168  K  and  80  Torr, 
respectively..  In  action,  the  V9  fundamental  (650  cm  ')  was  studied  at  very  high  resolution  (0.0014  cm  ') 
with  a  path  length  of  2  m  at  a  temperature  of  133  K  and  a  pressure  of  0.6  Torr. 

The  ground  state  torsion-rotation  parameters  were  obtained  from  a  combination  of  (I)  a  frequency 
analysis  of  442  lower  state  combination  differences  in  v,  band  and  its  associated  hot  band  v,  -»■  V4  -  V4  with 
(II)  a  frequency/intensity  analysis  of  the  P,  Q,  and  R  branches  of  the  torsional  fundamental  arid  the  Q  branch 
of  the  first  torsional  overtone.  The  torsional  dipole  moments  and  P|  -  Pj^  were  determined  to  be  7.41(74) 
and  -19.9(2.0)  pD,  respectively. 

Similar  measurements  and  analyses  were  carried  out  for  CHjCHj.  The  tmsional  dipole  moments  are; 
Pi  =  9.27(93)  and  p,  -  Pi  =  -30.81(3)  pD. 

The  experimental  values  of  Pi  and  p|  -  Pi  are  shown  to  be  in  excellent  agreement  with  values 
calculated  from  theoretical  expressions.  The  shape  of  the  torsional  bands  can  be  reproduced  in  detail  with 
the  model  used. 


Address  of  Moazzen-Ahmadi:  Department  of  Physics,  University  of  Lethbridge,  Lethbridge,  Alberta 
TIK  3M4,  Canada. 

Address  of  Johns  and  McKellar:  Herzberg  Institute  of  Astrophysics,  National  Research  Council  of  Canada, 
Ottawa,  Ontario  KlA  0R6,  Canada. 

Address  of  Ozier:  Department  of  Physics,  University  of  British  Columbia,  Vancouver,  B.C.  V6T  2A6, 
Canada. 
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MF9  (3:54) 

ROTATIONAL  DEPENDENCE  OF  THE  PSEUDO-ROTATION  TUNNELING  SPLITTING  IN  PF5 
L.  H.  COUDERT 

New  very  high-resolution  data  on  phosphorous  pentafluorlde*  has  prompted  a  renewed 
Interest  In  the  effects  of  the  Berry  pseudorotation  on  the  energy  levels  of  this  molecule. 
Although  these  effects  have  already  been  thoroughly  Investigated  by  Dalton,*  the  Interaction 
of  the  tunneling  motion  with  the  overall  rotation  of  the  molecule  has  not  been  examined  yet. 

In  the  present  paper,  the  non-rigid  energy  levels  of  PFj  are  reinvestigated  using  an 
I AM- like  treatment.*  The  energy  level  pattern  Is  first  derived  and  compared  with  the  one 
obtained  by  Dalton.*  The  Interaction  of  the  overall  rotation  of  the  molecule  with  the 
tunneling  motion  Is  afterward  Investigated.  This  Interaction  gives  rise  to  a  fast  rotational 
dependence  of  the  tunneling  splitting,  I.e.,  a  variation  of  the  tunneling  pattern  with  the 
two  symmetric  top  rotational  quantum  numbers  J  and  K.  Unexpectedly  enough,  the  parameters 
Involved  In  the  characterization  of  this  rotational  variation  are  Independent  on  the  geometry 
of  the  equilibrium  configuration  of  the  molecule  and  on  the  Intermediate  configuration  of  the 
tunneling  path..  These  results  will  be  discussed  along  with  the  fine  structure  expected  for 
rovibronic  transitions. 


‘H..  Prinz,  W.;  A.  Krelner,  G.  Magerl,  N.  Rohringer  and  W.  Schupita,  4Sth  Symposium  on 
Molecular  Spectroscopy,  Paper  RB3,  OSU,  (1990). 

*B..  J.  Dalton,  J.  Chem.  Phys.,  54.  474S-4762  (1991). 

*J.  T.:  Hougen,  J.  Mol,  Spectrosc.  114.  395-426  (1985). 


Address:  Laboratoire  de  Physique  Moldculaire  et  Atmosphdrlque,  Tour  13,  UnIverslU  Pierre  et 
Marie  Curie  et  CNRS,  4  Place  Jussieu,  75252  Paris  Cedax  05,  France 


MF10(4:11) 

ROVIBRATIONAL  HAMILTONIAN  FOR  TRIATOMIC  MOLECULE  IN  RADAU'S  COORDINATES 
L.  H.  COUDERT 

Makarewicz'  has  shown  that  the  rovlbrational  Hamiltonian  of  a  symmetrical  triatomic 
molecule  takes  a  simple  form  when  expressed  In  terms  of  Radau's  coordinates  r,,  r^  and  0, 
very  similar  to  the  two  valence  and  bond  angle  coordinates.  This  Hamiltonian  can  be  further 
simplified  If  the  two  coordinates  r,  and  r^  are  frozen.  Taking  then  a  simple  model  potential 
function,  the  eigenvalues  of  this  simplified  Hamiltonian  can  be  determined  exactly  for  each  K 
value.* 

In  this  paper  a  trial  rovlbrational  Hamiltonian  for  triatomic  molecules  has  been  derived 
starting  from  the  one  proposed  by  Makarewicz.*  However,  qK  >  0  matrix  elements  arising  from 
the  rotational  Hamiltonian  were  treated  rigorously  and  phenomenological  distortlon-llke 
parameters  were  Introduced.  The  Hamiltonian  thereby  obtained  can  account  for  the  rotational 
levels  up  to  J  *  IS  of  H^O  In  Its  ground  vibrational  state*  with  an  R.M.S.  deviation  of 
4.9  X  10  *  cm'‘,  using  30  parameters..  In  the  first  excited  vibrational  state  V;*  1  of  the 
same  molecule,*  the  rotational  levels  up  to  J  <  9  are  reproduced  with  an  R.M.S.  deviation  of 
1.4  X  10'*  cm'*,  using  22  parameters.  These  results  will  be  discussed  and  we  hope  to  be  able 
to  achieve  a  better  understanding  of  the  four-fold  clustering. 


*J.  Makarewicz,  J.  Phys.  B:  At.  Mol.  Phys..  21,  1803-1819  (1988).. 

*J.  Makarewicz,  J.  Phys.  B;  At.  Mol.  Phys.-  21,  3633-3651  (1988). 

*J.  M.  Flaud,  C.  Camy-Peyret  and  J..  P..  Halliard,  Mol.,  Phys.  32,  499-521  (1976). 

*C.  Camy-Peyret,  J.-M..  Flaud,  J.  P.  Halliard  and  G.  Guelachvlll,  Mol.,  Phys.  33,  1641-1650 
(1977).. 


Address :  Laboratoire  de  Physique  Moldculaire  et  Atmosph^rlque,  Tour  13,  University  Pierre  et 
Marie  Curie  et  CNRS,  4  Place  Jussieu,  75252  Paris  Cedex  05,  France 
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MF11  (4:28) 


VIBFWnONAL  SPECTRA.  RING-PUCKERING  POTENTIAL  ENERGY  FUNCTION.  AND 
CONFORMATION  OF  1.3-DISILACYCLOPENT-4-ENE 

LLOYD  F.  COLEQROVE  and  JAAN  LAANE 

1.3-Disilacyclopent-4-ene  has  been  synthesized  and  its  far-infrared,  mid-inffared,  and 
Raman  spectra  have  been  analyzed.  From  the  far-infrared  data  of  the  molecule  in  the 
vapor  phase,  which  shows  a  series  of  ten  bands  between  48  and  85  cm*',  the  ring- 
puckeiing  potential  energy  surface  was  determined  to  be  V(cm'')  1.48x10’x^  + 

0.30x1  OV.  where  x  is  the  ring-puckering  coordinate  in  Angstroms.  This  shows  the 
molecuie  to  be  planar  but  to  be  not  nearly  as  rigid  as  8ilacyclopent-2-ene.'  Other 
features  in  the  infrared.  Raman,  and  nmr  spectra  confirm  that  the  interactions  between 
the  silicon  atoms  and  the  carbon-carbon  double  bond,  while  present,  are  reduced  relative 
to  silacyclopent-2-ene. 


^  M  B.  Kelly  and  J.  Laane.  7.  Chem.  Phys.,  92.  4056  (1988). 


Address  of  authors:  Department  of  Chemistry.  Texas  A&M  University.  College  Station. 
Texas  77843. 
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i-nri  USOHANCI  in  THK  BENOINC  node  EEOION  of  C2H2  AT  14/1 
MARK  WEBER.  W.C.  MAGUIRE.  J.J.  HIUMANN.  AND  U.E.  BUSS 

Valng  Interferonctrlc  apectra  obtainad  on  tha  McMath  Solar  Talaacope  FTS  apactromecer 
In  double  paaa  configuration  (0.0025ca'^  reaolutlon) ,  laprovad  rotation-vibration 
Bolacular  paraaetera  of  acatylana  In  the  ><5  raglon  were  deteralned  at  coapared  to  Refs . 

(1) .  The  frequency  analyala  of  one  and  two  quantua  hotbanda  Involved  the  atatea  of  >'3. 

2v^,  3v5,  2i'4+»'5.  and 

The  leaat  aquare  fit  waa  baaed  on  the  nuae- ical  dlagonallzatlon  of  the  haalltonlan 
using  the  Hellaan-Feynaan  theorea  which  peralts  the  calculation  of  the  effective  dipole 
Boaent  (2,3).  FTS  data  as  well  as  tunable  diode  laser  spectra  recorded  at  the  University 
of  Tennessee  clearly  Indicate  the  dominant  i-resonance  effect  upon  the  hotband 
Intensities;  experimental  Intensities  agree  well  with  the  predicted  values. 


(1)  J.  Hletanen  and  J.  Kaupplnen.,  Holec.  Phys. ,42.411  (1981);  J.  Hletanen, 
Mol.  Phys. ,49,1029  (1983). 

(2)  R.B.  Wattson  and  L.S.  Rothman,  J.WoJ .Spectr. , 119,83  (1986). 

(3)  W.F.  Rowe  and  E.B.  Wilson,^  J.Afol.Spectr.  ,56,163  (1975). 


Address  of  Weber  and  Blass:  Molecular  Spectroscopy  Laboratory,  Department 
of  Physics  and  Astronomy,,  The  University  of  Tennessee,  Knoxville, 
Tennessee  37996-1200 


Address  of  Maguire  and  Hillmann  Goddard  Space  Flight  Center,  Code  693, 
Greenbelt,  Maryland  20771 
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PERPENDICULAR  BANDS  OF  CYCLOPROPANE  IN  THE  3.5  /im  REGION 
D.  W.  MERDES.  J.  PLfVA.  AND  A.  S.  PINE 

The  spectrum  of  the  cyclopropane  molecule  was  measured  In  the  region  2898.5  to  3157.3  cm** 
with  Doppler- limited  resolution  using  a  difference  frequency  laser  spectrometer.  Deconvolu¬ 
tion  was  used  to  further  enhance  the  effective  resolution  In  the  main  part  of  the  highly  per¬ 
turbed  spectrum.  The  region  below  -3060  cm**  contains  perpendicular  bands,  Including  the  v, 
fundamental  of  species  E'  In  close  anharmonlc  resonance  with  the  E'  component  of  the  state 
U7'*'Ug+vi4  and  with  other  E'  states,  and  the  band  which  borrows  Its  Intensity  from  Vg  via 

Fermi  resonance.  The  02+09  E'  state  Is  also  perturbed  by  anharmonlc  Interactions  with  addi¬ 
tional  E'  states. 

A  comprehensive  analysis  of  this  complex  system  of  perpendicular  bands  based  on  a  Hamil¬ 
tonian  model  of  the  main  Interactions  yielded  much  Improved  spectroscopic  constants  for  the  Og 
fundamental,  for  the  Og+Og  combination  and  for  the  newly  observed  Vg+Ug+Oi^  state,  as  well  as 
Information  on  seven  tentatively  Identified  perturbing  states. 


Address  of  Merdes:  Applied  Research  Laboratory,  The  Pennsylvania  State  University,  PO  Box  30, 
State  College,  Pennsylvania  16804.. 

Address  of  Pltva:'  Department  of  Physics,  The  Pennsylvania  State  University,  University  Park, 
Pennsylvania  16802. 

Address  of  Pine:-  Molecular  Physics  Division,;  National  Institute  of  Standards  and  Technology,. 
Gaithersburg,  Maryland  20899. 
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MG1  (1 :30) 

MATRIX  REACTIONS  OF  BORON  ATOMS  WITH  OXYGEN  MOLECULES.  INFRARED  SPECTRA  OF  SEVERAL 

BORON-OXYGEN  SPECIES 

T.  R.  Burkholder  and  L.  Andrews 

Boron  atoms  from  YAG  laser  ablation  of  the  solid  have  been  codeposited  with  Ar/02 
samples  on  a  12K  salt  window.  The  product  infrared  spectrum  was  dominated  by  3  strong 
^^B  isotopic  bands  at  1299.3,  1282.9  and  1274.6  cm*^  with  ^®B  counterparts  at  1347.6, 
1330.7  and  1322.2  cm'^.  Oxygen  isotopic  substitution  (^®0^®0  and  ^®02)  confirms  the 
linear  BO-  assignment  of  these  strong  bands.  A  sharp  medium  intensity  band  at  1854.7 
has  appropriate  isotopic  ratios  for  BO,  which  exhibits  an  1862  cm  gas  phase  fundamen¬ 
tal.,  A  sharp  1931.0  cm*^  band  shows  isotopic  ratios  appropriate  for  another  linear  BO2 
species;  correlation  with  spectra  of  B0-"  in  alkali  halide  lattices  confirms  this 

.1  ‘ 

assignment.  A  weak  1898.9  cm  band  grows  on  annealing  and  shows  isotopic  ratios  for  a 
BO  stretching  mode  and  isotopic  splittings  for  2  equivalent  B  and  0  atoms,  which 
confirms  assignment  to  B2O2.  Weak  2062,  2048  and  2017  cm"^  bands  grow  markedly  on 
annealing  and  show  isotope  shifts  appropriate  for  a  terminal  -BO  group  interacting  with 
one  other  oxygen;  these  bands  are  assigned  to  B2O2  in  agreement  with  the  Weltner  and 
White  groups.  The  present  experiments  demonstrate  that  new  boron-containing  molecular 
species  can  be  formed  by  matrix  reactions  of  boron  atoms  and  suitable  molecules.  These 
studies  show  that  charged  species  can  also  be  produced  by  pulsed  laser  ablation. 


Address  of  Burkholder  and  Andrews:'  Department  of  Chemistry,  University  of  Virginia, 
Charlottesville,  VA  22901 


MG2  (1 :47) 

MATRIX  REACTIONS  OF  SULFUR  ATOMS  AND  FLUORINE.  INFRARED  SPECTRA  OF  SF,  SF-  AND  SF,  IN 
SOLID  ARGON. 

P.  Hassanzadeh  and  L.,  Andrews 

Sulfur  vapor  diluted  with  argon  was  passed  through  a  microwave  discharge  and 
codeposited  with  argon-fluorine  samples  onto  a  Csl  window  at  12K.  Variation  of  fluorine 
and  sulfur  concentrations  over  a  wide  range  and  sulfur-34  isotopic  substitution  provided 
a  basis  for  identification  of  the  SF,  SF-  and  SF-  transient  species.  The  diatomic  SF 

^  ^  „1  00  IQ 

radical  showed  matrix  site  absorptions  at  818.8  and  822.0  cm  ^  for  "’‘■S  F  and  809.9  and 

813.1  cm"^  for  ^^S^^F,  A  similar  site  splitting  was  also  observed  for  both  symmetric 

and  antisymmetric  stretching  vibrations  of  SF-  at  832.5,  829.5  and  805.0,  804.6, 

_1  ^ 

802.1  cm  ,  respectively.-  The  SF,  radical  revealed  symmetric  equatorial  and  anti- 

^  -1 

symmetric  axial  stretching  vibrations  at  843.8  and  681.8  cm  ,  respectively.  Sample 
annealing  increased  weak  absorptions  due  to  the  higher  fluoride  species  in  the  series 
including  SF^  and  SFg, 


Address  of  Hassanzadeh  and  Andrews:  Department  of  Chemistry,  University  of  Virginia, 
Charlottesville,  VA  22901 
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MGS  (2:04) 

INFRARED  SPECTRA  OF  NEW  NITROGEN-SULFUR  SPECIES  IN  ARGON  MATRICES.; 

P.  Hassanzadeh  and  L.  Andrews 

New  nitrogen-sulfur  species  were  produced  by  the  addition  of  sulfur  vapor  into  an 
argon/nitrogen  microwave  discharge  generated  within  a  constricted  orifice  discharge 
tube,  and  the  reaction  products  were  trapped  in  argon  matrices  at  12K.  Nitrogen-15  and 
su1fur-34  isotopic  substitutions,  concentration  variation,  photolysis  and  changes  upon 
annealing  provided  a  basis  for  identification  and  characterization  of  the  new  products. 
A  relatively  weak  absorption  at  1209.4  cm~^  is  assigned  to  the  diatomic  NS  radical.  An 
intense  absorption  at  1225.2  cm*^,  which  showed  a  triplet  absorption  with  mixed  sulfur 
isotopes  and  a  doublet  with  mixed  nitrogen  isotopes,  is  assigned  to  the  antisymmetric 
stretching  vibration  of  SNS..  An  absorption  band  at  2040.2  cm*^,  which  showed  quartet 
and  doublet  patterns  with  mixed  nitrogen  and  mixed  sulfur  isotopes,  respectively,  is 
assigned  to  the  nitrogen-nitrogen  stretching  fundamental  of  N^S.  Bond  lengths,  bond 
angles  and  infrared  absorptions  predicted  from  ab  initio  calculations  will  also  be 
presented., 


Address  of  Hassanzadeh  and  Andrews:  Department  of  Chemistry,  University  of  Virginia, 
Charlottesville,  VA  22901 


MG4  (2:21) 

THE  VIBRATIONAL  SPECTRA  OF  CD'*',  C^O^*,  AND  ISOLATED  IN  SOLID  NEON 
WARREN  E.  THOMPSON*  AND  MARILYN  E.  JACOX 

When  a  Ns:C0  «  100  mixture  is  codeposited  at  approximately  5  K  with  a  beam  of  neon  atoms  that 
have  been  excited  in  a  microwave  discharge,  several  new  infrared  absorptions  appear  in  the 
resulting  sample  deposit.  The  analysis  of  detailed  isotopic  substitution  experiments,  which 
supports  the  assignment  of  these  absorptions  to  CO  ,  trans-OCCO  ,  and  trans-OCCO',  will  be 
presented.  This  analysis  has  also  permitted  determination  of  the  CO-stretching  force  constants 
of  the  dimer  cation  and  anion  and  has  yielded  a  preliminary  estimate  of  the  valence  angles  for 
trans-OCCO*., 


* 


Guest  Researcher  at  the  National  Institute  of  Standards  and  Technology. 


Address  of  Thompson;  National  Science  Foundation,  Washington,  D.  C.-  20550. 

Address  of  Jacox: ^Molecular  Physics  Division,  National  Institute  of  Standards  and  Technology, 
Gaithersburg,  Maryland  20899. 


MGS  (2:38) 

THE  MID-  AND  NEAR-INFRARED  SPECTRA  OF  HC^  ISOLATED  IN  SOLID  ARGON  AND  NEON 
DANIEL  FORNEY*  AND  MARILYN  E.  JACOX 

Observations  of  the  mid-  and  near-infrared  spectra  of  HC_  isolated  in  solid  neon  will  be 
compared  with  earlier  observations  of  this  species  isolated'^in  solid  argon,  as  well  as  with 
studies  of  individual  gas-phase  bands.  Further  consideration  of  the  carbon-13  and  deuterium 
isotopic  shifts  of  HC.  in  the  matrix  environment  aids  in  the  assignment  of  several  combination 
bands  of  this  species'^in  the  mid-infrared. 


ik 


Guest  Researcher. 


Address:  Molecular  Physics  Division,  National  Institute  of  Standards  and  Technology, 
Gaithersburg,  Maryland  20899. 
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MG6  (3:05) 


MATRIX  ISOLATION  STUDIES  OF  CHEMICAL  VAPOR  DEPOSITION:  THE  (CHs)3Ga/AsH3 
and  (CHsIsGa/PHs  SYSTEMS 
Elizabetfi  A.  Piocos  and  Bruce  S.  Ault 

Lewis  acid-base  concept  predicts  the  initial  formation  of  a  1:1  molecular  adduct  between 
trimethylgallium  and  arsine,  wnich  are  gaseous  precursors  for  the  chemical  vapor  deposition  of  the 
semiconductor  gallium  arsenide.  Isolation  and  characterization  of  this  (CHshGa-AsHs  adduct  for  the 
first  time  using  infrared  matrix  isolation  technique  showed  that  it  has  an  enective  symmetry  of  Csv. 
The  corresponding  adduct  of  phosphine  with  trimethylgalliiun  has  also  been  isolated  and  characterized 
using  this  technique.  In  addition,  results  of  gas-phase  studies  indicate  that  both  adducts  may  exist  in 
the  m  phase.  Subsequent  193  nm  photolysis  of  the  (CHslsGa-AsHs  adduct  shows  that  an  eliminated 
metnyl  radical  abstracts  a  hydrogen  to  form  methane  and  probably  (CH3)2Ga-AsH2.  The  photolysis  of 
(CHalsGa  at  193  nm  has  also  been  studied  and  results  strongly  indicate  the  production  of 
dime^ylgallium  and  methyl  radicals. 


Address  of  Piocos  and  Ault:  Department  of  Chemistry,  University  of  Cincinnati,  Cincinnati,  OH  45221- 


MG7  (3:22) 


INFRARED  MATRIX  ISOLATION  STUDY  OP  THE  REACTION  OF  BaHa  WITH  NHs  AND 
THE  METHYLAMINES, 

John  D.  Carpenter  and  Bruce  S.  Ault 

The  reaction  products  arising  from  the  pyrolysis  of  mixtures  of  BaHe  with  NH3  and  the 
methylamines  have  been  isolated  and  characterized  in  argon  matrices  at  14  K.  For  'ill  three 
methylamines,  the  1:1  adduct  HsB-NHxlCHalv  (x4-y=3)  was  isolated.  The  1:1  adduct  of  B2H6  and 
NH3  IS  probably  formed  but  undergoes  rapid  Ha  elimination  to  mve  aminoborane,  HaB^NHa.  All  11 
infrared  active  fundamentals  of  aminoborane  were  identified  including  the  two  lowest  fundamentals  not 
previously  reported.  In  addition,  the  H2  elimination  products  were  isolated  when  mono-  and 
dimethylamine  were  used.  H2B  =  N(H)CH3  was  also  isolated  and  characterized  for  the  first  time.  The 
mechanism  of  formation  of  these  products  from  the  precursors  will  be  discussed  along  with  experiments 
currently  in  progress. 


Addrem  of  Carpenter  and  Ault:  Department  of  Chemistry,  University  of  Cincinnati,  Cincinnati,  OH 
46221-0172. 


MG8  (3:39) 

SPECTROSCOPY  OF  LOW  TEMPERATURE  MATRIX  I.SOLATED  NXj  RADICALS 
JULANNA  V.  GILBERT 


Studies  of  the  kinetics  of  hydrogen  atom  reactions  with  NCI3  and  with 
NFCI2  performed  in  our  laboratory  demonstrated  the  production  of  excited  state 
nitrenes  in  these  systems.*  The  time  profiles  of  the  NX  emissions  are 
consistent  with  a  two  step  mechanism  involving  the  formation  of  NX2  and  NXY 
intermediates  (X,  Y  =  halogens),  a  class  of  radicals  for  which  there  is 
almost  no  spectroscopic  information  available  in  the  literature. 
Investigations  of  the  spectroscopy  of  low  temperature  matrix  isolated  NX2  and 
NXY  radicals,  prepared  by  reacting  fluorine  atoms  with  the  corresponding  NXj 
(or  NXjY)  before  deposition,  are  reported. 

*  Exton,  D.B.,  Gilbert,  J.V.,  Coombe,  R.D,,  J.  Phys.-  Chem. ,  in  press. 


Address:  Department  of  Chemistry,  University  of  Denver,  Denver,  Colorado 

80208. 
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MG9  (3:56) 

aiARACTERIZATION  OF  lltAnPING  SITES  IN  RELAXED  RARE  GAS  MATRICES  USING 
M0NIE4:ARL0  simulations  of  infrared  matrix  SHIFTS 

MarkR.  Davies  and  Robert!.  Le  Roy 

When  a  chnniKifdiOte  is  trajqjed  inside  a  rate  gas  nuaiix,  its  chaiactoistic  vibniioaal  fieqiKnctts  are  disf^ced 
from  those  the  free  molecule.  Tlw  resulting  shifted  infrated  spet^ium  dqtmids  on  the  trniqteratuie  and  the  nature 
of  the  vacancy  she  occupied  by  the  chixmiophoie.  ^jfdkadon  Mkmte-Caiio  avoaging  techn^ues  to  a  realistic 
model  f<x  the  chn»nq)h(»e-m^rix  interaction  and  a  means  of  estimating  the  frequency  shifts,  allows  us  to  examine 
the  effect  of  the  size  ^  sluqre  <h  the  tnqtping  site  on  the  predicted  spectrum. 

In  previous  work,  we  examined  the  effect  on  the  spectrum  of  {facing  the  ch(Kmo(hiore  in  vacancies  of 
differoit  sizes  in  a  rigid  lattice.  The  present  study  also  allows  layers  of  lattice  atmns  surrounding  the  chromoph(»e 
to  thermally  relax.  In  general,  the  shape  and  nature  of  tire  spectrom  is  (tepentett  on  the  size  and  shtqw  of  the 
vacancy,  and  cm  tire  degree  of  relaxatirm  of  the  surrounding  lattice  atoms.  This  ptqrer  will  describes  our  aj^lication 
of  this  approach  to  the  case  of  SF^  molecules  in  Ar  matrices. 


Address:  GueljA-Watcrloo  Centre  for  Graduate  Woric  in  Chemistry,  University  of  Waterloo,  Waterloo,  Ontario 
N2L3G1,  Canada. 


MG10(4:13) 


OBSERVATION  OF  A  C»C  STRETCHING  FUNDAMENTAL  FOR  CjH  IN  SOLID  Ar 
T.J.  DOYLE.  L.N..  SHEN,  AND  W.R.M.  GRAHAM 

A  vibration  of  the  C^H  (hexatrlynyi)  radical  has  been  Identified  for  the  first 
time  at  1953.4  cm"^  In  the  Fourier  transform  Infrared  spectrum  of  the  vacuum 
ultraviolet  photolysis  products  of  acetylene  and  1, 3-butadlene  trapped  In  Ar  at  10 
K.  The  spectra  for  various  D  and  Isotopomers  of  C(H  produced  from  Isotoplcally 
substituted  precursors  have  been  observed.  The  complex,  overlapping  spectra 
resulting  from  partial  substitutions  have  been  fitted  using  force  constant 
adjustment  calculations,  and  confirm  the  assignment  of  the  new  band  as  a  CaC 
stretching  fundamental  of  C^H,  for  which  a  rotational  spectrum  has  been  observed  In 
a  stellar  atmosphere'  and  in  the  laboratory^. 

'h.  Surukl,  M."  Ohlshi,  N.-  Kaifu,  S.,  Saito,  and  K.  Kawaguchi,  Publ.  Astron.  Soc. 

Japan,  911  (1986). 

^J.C.  Pearson,  C.A.  Gottlieb,  0.R.  Woodward,  andP.  Thaddeus,  Astron.  Astrophys. 

189.  LI  (1987).- 


Address  of  Dovle  and  Graham:  Department  of  Physxcs,  Texas  Christian  University,  Fort 
Worth,  Texas,  76129. 


Address  of  Shen :  Chemical  Engineering,  Box  2159,  Yale  University,  New  Haven, 
Connecticut,  06520 . 
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FT  VIBRATIONAL  SPECTROSCOPY  OF  Si,C  IN  SOLID  ARGON' 

J.D.  PRESILLA-hAROUEZ.  C.M.L.  RITTBY,  and  N.R.M..  GRAHAM 

A  Fourier  transform  study  of  the  vibrational  spectrum  of  SijC  produced  by 
quenching  the  products  of  the  vaporization  of  cazbon/silicon  mixtures  in  Ar  at 
13  K  has  conflzimd  a  previously  observed  band  at  11S6.4  cm*'  as  the  v,'(h,) 
antlsyimetrlc  Si-C  streching  mode,  and  led  to  the  identification  of  a  new 
vibration  at  839.5  cm*'  as  the  v,'(a,)  symmetric  Si-Si  streching  mode.  The  v,'(a,) 
bending  mode  was  not  observed.  These  results  are  confirmed  by  "C,  ”S1,  and  '°Si 
Isotopic  data  and  are  in  excellent  agreement  with  the  predictions  of  second  order 
perturbation  theory  (HBPT2/£-311G(2d) )  calculations  carried  out  in  conjunction 
with  this  work.  Force  constant  adjustment  calculations  based  on  these 
assignments  confirm  the  ground  state  geometry  as  a  floppy  bent  syimetrlcal 
structure. 

'Hork  supported  by  the  Welch  Foundation  (Grant  P-0786)  and  the  H.M..  Keck 
Foundation.' 


dress  of  Presilla-Mirauez.  Rittbv.  and  Graham;  Department 
915r  Ttxaa  Christian  Univ«raityF  Fort  Worthy  Tx  76129.. 


of  Physica,  Box 


MG12(4:47) 

DIATOMIC  MOLECULES  FORMED  BY  Mo  AND  W  WITH  Cu.  Ag,  AND  Au 
Y.  M.  HAMRICK.  R.  J,  VAN  ZEE,  AND  W.  WELTNER,  JR. 

The  ground  states  of  MoCu,  MoAg,  MoAu,  WCu,  WAg,  and  WAu  were  determined  to  be  *£  with  zero- 
field  splitting  parameters  D  >  2  cm'V  Hyperfine  splittings  and  nuclear  quadrupole  coupling  constants  (in 
molecules  containing  Au)  were  determined.  Bonding  and  electron  spin  distribution  will  be  discussed  and 
related  to  earlier  studies  of  the  corresponding  Cr  dIatomics.' 


’  C.  A.  Baumann,  R.  J.  Van  Zee,  and  W.  Weltner,  Jr.,  J.  Chem.  Phys.  K,  5272  (1983). 


Address  of  Hamrick.  Van  Zee,  and  Weltner:  Department  of  Chemistry,  University  of  Florida,  Gainesville,  FL 
32611-2046. 


MG13(5:04) 


THE  GROUND  STATE  OF  THE  B,  MOLECULE 

Y.  M.  HAMRICK,  R.  J.  VAN  ZEE.  AND  W.  WELTNER.  JR. 

The  electron  spin  resonance  spectra  of  "B,  in  noon,  argon,  and  krypton  matrices  at  4  K  are 
essentially  the  same  and  indicate  that  the  molecule  has  D,^  s  rmmetry  and  a  ’A,  ground  state.  This  is  in 
agreement  with  theoretical  calculations'.  The  obsenred  spectra  and  derived  magnetic  parameters  will  be 
discussed. 


’  R  Hernandez  and  J.  Simons,  J.  Chem.  Phys.  94.  2961  (1991)  and  references  given  there. 


Address  of  Hamrick.  Van  Zee,  and  Weltner:  Department  of  Chemistry,  University  of  Florida,  Gainesville,  FL 
32611-2046 
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TA1  (8:30) 


HIGH  SENSmVE  LASER  SHECIROSCXJPY  OT  HIGHLY  EXOTED  MOLECULAR  STATES 
Invited  Paper . 30mta. 

L.N.  SlNiTSA.  Institute  of  Atmos{d)eiic  0{nics,  SB  USSR  Academy  of  Science, 

Tomsk,  634055,  USSR. 


TA2  (9:02) 


INTERFACING  A  4  METER  BASE  LENGTH  MULTIPASS  CELL  WITH  THE  BRUKER  FTIR:  (0,3,1)  AND  (1,1,1)  BANOS 
OF  DjO.  P.S.  ORMSBY.  K,  NARAHARI  RAO,  M.  WINNENISSER,  AND  B.P.  WINNEWISSER. 

The  transfer  optics  system  required  to  couple  a  four  meter  multipass  cell  to  the  Bruker 
Fourier  transform  spectrometer  has  been  designed.  A  usable  optica)  path  length  of  approximately 
300  meters  was  easily  attained  with  this  system.  Low  pressure,  long  path  measurements  were  made 
In  the  (0,3,1)  and  (1,1,1)  bands  of  OjO  tn  the  1.S  pm  region.  Line  positions  and  line 
assignments,  molecular  constants,  and  pressure  broadening  coefficients  have  been  determined. 


Address  of  Ormsbv  and  Rao:  Department  of  Physics,  The  Ohio  State  University,  Columbus,  Ohio, 
43210. 

Address  of  Wlnnewlssers:'  Physikallsch-Chemisches  Insitut,  Der  Justus-Llebig  Universitat, 
Giessen,  Germany,  06300. 


TA3  (9:18) 

IR  SPECTROSCOPY  WITH  A  DOUBLE  MODULATION  SIDEBAND  TECHNIQUE 
W.A.  KREINER,  L.  JORISSEN,  W.  HOHE.  M.  LOETE 

We  have  applied  both  microwave  and  radio  frequency  modulation  to  CO^  laser 
lines  using  only  one  CdTe  modulator.  As  a  result,  a  grid  of  closely  spaced 
(av  »  1  MHz)  and  tunable  infrared  frequencies  is  generated.  This  technique 
was  used  to  perform  infrared-infrared  double  resonance  experiments  on  the 
molecules  SiH^  and  SiF^  and  to  observe  the  Stark  splitting  due  to 
extremely  small  dipole  moments.  As  a  preliminary  result  we  obtained  values 
for  several  dipole  moment  parameters  which  agree  with  measurements  perfor¬ 
med  with  other  techniques. 

Address  of  Kreiner,  Jorissan,  and  Hohe:  Abteilung  Physikalische  Chemie, 
Universitat  Ulm,  Einsteinallee  11,  D-7900  Ulm,  Germany. 

Address  of  Loete:  Laboratoire  de  Spectronomie  Moleculaire  et  Instrumenta¬ 
tion  Laser,  6,  Bd.  Gabriel,  F-21  000  Dijon,  France. 
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TA4(9:34) 

High  Resolution  Fourier  Transform  Spectroscqjy  in  a  Supersonic  Expansion 
Richard  Dissly,  R.E.  Bumgarner.  G.A.  Blake  and  H.M.  Pickett 

A  supersonic  molecular  beam  has  been  coupled  to  a  Bn&er  120  Fourier  transform 
spectrometer  having  an  ultimate  resolution  of  O.OOlScm  .  The  chamber  is  pumped 
with  a  Balzers  model  DlF-320  (12  inch)  diffusion  pump  backed  by  an  Alcatel  model 
2063C  mechanical  pump  resulting  in  a  net  pumping  speed  of  about  5000 1/s  at  10 
Torr.  The  system  is  equipped  with  a  heated  nozzle  source  for  studies  for  shidies  of 
slightly  volatile  species.  Preliminary  wotk  with  this  setup  will  be  described. 


Address  of  Disslv.  Bumeamer  and  Blake:  Division  of  Geological  and  Planeteiy 
Sciences,  170-25  Caltech,  Pasadena,  CA  91125. 

Address  of  Pickett:  Jet  Propulsion  Laboratory,  4800  Oak  Grove  Drive ,  Pasadena, 
CA91109., 


TA5  (9:50) 

THE  HIGH  RESOLUTION  EMISSION  SPECTRUM  OF  GASEOUS  UF. 

H.G.  Heddench.  Cl  Frum,  R.  Engleman,  Jr.,  and  P.F.  Bemath 

The  high  resolution  inhired  tpecinun  of  LiF  has  been  tneasored  in  emission  with  the  McMath  Fourier 
transform  interferometer  at  Kid  Peak.  800  lines  with  v>l">0  to  v«8->7  of  die  tnain  isotopomer  'UP  and  250  lines 
with  v«>l->0  to  v«3->2  of  the  minor  isotopomer  “LiF  were  observed.  These  ro-vihrational  transitions  and  pure 
roUQonal  transitions  from  the  liierature*  were  fit  to  a  set  of  Dunham  coefficienu  K,j  and  a  set  of  mass-reduced 
Dunham  coefficients  The  infrrred  spectrum  of  LiF  was  found  "accidentally"  during  an  attempt  to  measure  the 
infrared  spectrum  of  MgFj. 

'E.F  Pearson  and  W.  Ooniy,  Phys.  Rev ,  177,  52-58  (1969) 


Address  of  Hedderiyh  and  Bemath:  University  of  Waterloo,  Department  of  Chemistry,  Centre  for  Molecular  Beam 
and  Laser  Chemistry,  Waterloo,  Ontario,  Canada  N2L  3G1. 

Address  of  Frum  and  Eneleman:  Department  of  Chemistry,  University  of  Anzona,  Tucson.  Arizona  85721,  U.S.A. 


TA6  (10:01) 

HIGH  RESOLUTION  INFRARED  SPECTROSCOPIC  DIAGNOSTICS  OF  AC  GLOW  DISCHARGES 

S.  S.  LEE,  C.  M.  GABRYS.  M.  ROSSLEIN,  AND  T,  OKA 

The  velocity  modulation  Imeshapes  and  velocities  of  ions  in  the  positive  column  of  AC  glow  discharges  have  been 

studied  with  difference  frequency  and  diode  lasers.  The  lineshape  snidy  was  based  on  the  mathematical  model  proposed 
by  Solka  et  al '  The  2f  signals  of  a  vanety  of  ions  were  used  to  examine  this  model.  The  evolution  of  lineshape  with 
phase  IS  the  result  of  ton  lifetime,  modulation  frequency,  and  the  effective  durauon  of  the  discharge  current  From  the 
splitting  of  the  2f  signal,  with  known  effective  electric  field  in  the  posiuve  column,  it  is  possible  to  denve  ion  mobility 
directly.  The  axial  and  radial  electnc  fields  (or  ion  velocities)  in  the  positive  column  were  found  to  be  of  the  same 
magmtude,  which  is  in  agreement  with  the  result  reprated  by  Ganguly  and  Garscadden.^ 


*H.  Solka,  W.  Zimmermann,  D  Reinert,  A  Stahn,  A.  Dax,  and  W.  Urban,  Appt  Phys  B  48,  235  (1989) 
N.  Ganguly  and  A.  Garscadden,  Phys  Rev.  A  32,  2544  (1985) 


Address  of  I^ee.  Gahrvs.  Rosslein.  and  Oka:  Department  of  Chemistry  and  Department  of  Astronomy  and  Astrophysics, 
the  University  of  Chicago,  Chicago,  IL  60637. 
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Intermission 


TA7  (10:30) 

OBSERVATION  OF  THE  3V2  0  OVERTONE  BAND  OF  H3* 

S.  S.  LEE,  B.  F.  VENTRUDO,  D.  T.  CASSIDY.  T.OKA.  S.  MILLER,  AND  J.  TENNYSON 

We  report  the  observation  the  second  overtone  band’  OVjO*!)  *-  0)  of  using  a  1.43  pm  InGaAsP  near  infrared 
diode  laser  with  die  short  exnmal  cavity  mode  crnitrol  technique  developed  at  McMaster  University.^  H3'^  was  generated  using 
1.3  Torrof  Hj  with  or  without  4  ~  3  Toir  of  He  in  a  liquid-Nj  cooled  nniltiple-inlet-multiple-oudet  discharge  cell.  The  signal 

was  detected  with  velocity  modulation  or  ion  concentration  modulation  in  an  AC  glow  discharge.  Altogether  four  lines  have  been 
observed  in  the  region  of  6860  ~  6923  cm~'.  The  positions  of  the  lines  were  determined  using  a  wavemetcr  calibrated  with  HjO 

reference  lines.  The  assignment  of  the  transitions  is  based  on  Miller  and  Tennyson's  fust  principles  calculation^  and  on  observed 
tengietature  dependence  of  the  relative  intensities.  Extended  search  of  odier  transitions  is  being  conducted.  It  is  our  hope  that  this 
observation  may  leui  to  detection  of  in  higher  vibrational  sures  in  Juinter  and  other  astronomical  objects,  and  that  it  may  also 

help  in  the  assignment  of  the  labwatwy  FTTR  emission  spectrum  of  hydrogen  plasma. 

’S.  S.  Lee,  B.  F.  Ventrudo,  D.  T.  Cassidy,  T.  Oka,  S.  Miller,  and  I  Tennysrm,  J.  Mol.  Spec.  14S,  222  (1991). 

*D.  T.  Cassidy.  App/.  Opt.  27.  610  (1988). 

^S.  Miller  and  J.  Tennyson,  private  cmmu/Ucation. 

AdHwiM  of  lee  and  Oka:  Department  of  Chemistry  and  Department  of  Astronomy  and  Astrophysics,  the  University  of  Chicago, 
Chicago.  IL  60637. 

Aftitn-M  of  Ventrudo  and  Cassidy:  Department  of  Engineering  Physics,  McMaster  University,  Hamilton,  Ontario,  Canada  L8$ 
4M1. 

Address  of  Miller  and  Tennyson:  Department  of  Physics  and  Astronomy,  Univnsity  College  London,  Gower  Street,  London, 
Uni^KingdWwciE6BT 


TA8  (10:46) 

OBSERVATION  OF  FORBIDDEN  TRANSITIONS  OF  H3^ 

L.-W.  Xu.  M.  Rosslein,  C.  Gabrys  and  T.  Oka 

Due  to  the  large  anharmonicity  and  vibration-rotation  interactions  in  the  H3’^,  the  IR  forbitkkn  transitirais  Vi  +  vj 
«-  V2  and  vi  ♦-  0  can  bwrow  intensity  from  the  allowed  2V2  ( 1  =  2  ) «-  v  >  and  V2  0  bands.  Using  the  ab  initio 
calculation^  as  a  guide,  we  searched  for  these  transitions  using  the  difference  frequency  laser  system  in  the  regiem  from 
2840  cm"^  to  3280  cm'^  H3'*'  was  produced  in  a  liquid  nitrogen  cooled  AC  glow  discharge  of  H2  and  He  mixtures. 
About  170  new  lines  have  been  observed,  and  the  analysis  is  urxler  way.  Up  to  now,  12  lines  have  bee*'  assigned  to  the 
band  Vi  V2 V2 ;  and  2  lines  to  Vj  0.  During  this  process,  we  have  also  assigned  many  new  transitions  for  the  other 
bands. 

The  forbidden  transitions  of  H3'*'  is  of  special  interest  fev  astrqihysics  since  it  is  an  important  mechanism  to  cool 
down  the  excited  H3*  in  the  space.  It  also  gives  absolute  rovihrational  energy  values  fw  the  Vi  and  the  vi  +  V2  states. 

•S.  Miller,  J.  Tennysai  and  B.  T.  Sutcliff,  J.  Mol  Spectrosc.  141,  104-117  (19',K)). 


Adof  ,s  of  Xu.  Rosslein.  Gabrvs  and  Oka:  Department  of  Chemistry  and  Department  of  Astronomy  and  Astrophysics. 
The  Ijniversity  of  Qiicago.  Chicago,  CL  60637  -  1403. 
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TA9  (11:02) 

INFRARED  SPECTROSCOPY  AND  EQUIUBRIUM  STRUCTURE  OF  HjO* 

T.R.  HUET.  C  J.  PURSELL,  W.C.  HO,  B.M.  DINELLI  and  T.  OKA 

The  results  of  our  recent  characterization  of  the  vt  state  of  HaO^  (X^Bi)  combined  with  these  on  vg  [1]  and  V3  [2] 
altowed  us  to  determine  the  equilibrium  structure  and  the  harmonic  and  cubic  potential  constants  of  this  ion. 

As  previously  reported  [3],  experimental  conditions  have  been  found  to  favor  the  formation  of  the  H20*'  ion  over  the 
more  abondant  HaO*^  Ion.  The  spectra  have  been  recorded  in  a  pure  He  discharge  owing  to  a  small  water  Impurity  In  the 
He  tank.  A  color  center  laser  spectrometer  along  with  velocity  modulation  detection  was  used  to  record  spectra  of  HaO^ 
produced  in  a  AC  glow  discharge  between  3100  and  3600  cm-t . 

The  VI  band  of  HaO'^  has  been  assigned  up  to  J',  K«'  -  9,3  and  the  previous  analysis  of  the  vs  band  (2)  has  been 
extended  itp  to  J',  Kg'  >  8,6.  The  vi  and  V3  bands  have  been  fitted  together  taking  Into  account  the  Coriolis  Interaction. 
Molecular  constants  have  been  obtained  for  vi  and  have  been  Improved  In  the  case  of  vs  and  the  ground  state.  Our 
actual  attempts  to  identify  the  (vj-fva)  •  va  hot  band  will  bo  also  reported. 

1.  M.  Lew,  Can.  J.  Phys.  Si.  2028-49  (1976)  ;  P.R.  Brown  et  ai.,  J.  Chem.  Phys.  21,  3384-91  (1989). 

2.  B.M.  DInelll,  M.  Crofton  ant  T.  Oka,  J..  Mol.  Spectrosc.  127.  1-11  (1988). 

3.  Abstract  RA10  of  the  44th  Symposium  on  Molecular  Spectroscopy,  The  Ohio  State  University  (1989). 


Address  of  Huet  and  Oka:  Department  of  Chemistry  and  Department  of  Astronomy  and  Astrophysics,  The  University  of 
Chicago  ;  Chicago,  Illinois  60637. 

Address  of  Pursell  :  Department  of  Chemistry,  Indiana  University  :  Bloomington.  Indiana  47405. 

Address  of  Ho  :  Department  of  Physics,  University  of  Bdtish  Columbia  ;  Vancouver,  B.C.  V6T  2A6  (Canada). 

Address  of  DInelll ;  Istituto  di  Spettroscopia  Molecolare.  Via  de'Castagnoll  1  ;  40126  Bologna  (Italy). 


TA10  (11:18) 

INFRARED  STUDIES  OF  THE  V4  BAND  OF  CH^D^ 

M.  ROSSLEIN.  M.-F,  JAGOD,  C.  GABRYS,  and  T.  OKA 

During  our  Mudies  ot  the  infrared  bpectra  of  HCCD’  *  we  have  also  scanned  parts  of  the  V4  tundaniental 
vibrational  rotational  band  of  CHjD^  The  momxleuterated  methyl  cation  is  produced  in  a  liquid  nitrogen-cooled  AC-glow 
discharge  with  a  gas  mixture  of  He:H2:CD4:CH4  ( 700:4:4:1  or  7(XX):10:12:1)  with  a  total  pressure  of  =  7  torr.  The 
spectra  of  the  species  were  recorded  using  a  difference  frequency  spectrometer  and  velocity  modulation.  The  detailed 
analysis  of  the  V4  vibrational  rotational  band  is  underway. 

The  monodeutciated  methyl  cation  is  of  special  interest  for  radioastronomical  search  of  the  acetylene  ion  in 
interstellar  space  and  planetary  ionospheres  because  of  the  presence  of  an  effective  permanent  dipole  moment.  The  methyl 
cation  is  a  very  impcmant  intenmediate  in  the  formation  of  intersellar  molecules. 


1m.-F.  Jagod,  M,  ROsslein.  C  Gabrys.  B.  D.  Rehfuss,  F.  Scappini,  M  W  Crofton  and  T.  Oka,  J  Chem  Phys  lo  be  sub.  (199t) 


Address'  Department  of  Chemistry  and  Department  of  Astronomy  and  Astrophysics,  The  University  of  Chicago, 
Chicago.  IL  60637-1403 
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TA11  (11:34) 

INFRARED  SFECTROSCXIPIC  STUDY  OF  THE  QUASIUNEARITY  OF  NH2*  ION 
Y.  KABBADJ.  T.R.  HUET,  S  J.  CHOI  AND  T.  OKA 

In  a  previous  work  indirect  evidence  fimn  the  spectrum  of  die  Vjlnnd  of  NH2'*' in  the  X  ground  electnmic 

state  has  suggested  that  this  itm  is  quasilinear.  Analogous  ctmcluskxi  is  obtaiiwd  fimn  ab  initio  calculations  . 

An  important  parameter  for  quantifying  the  quasilinear  nature  of  NH2'*’  is  dre  rotational  constant  A . 

More  spectroscqric  work  and  analysis  on  the  quasilinearity  of  NH2'''  will  be  repmted.  These  cmicem ; 

1)  our  arten^ts  to  identify  some  unassigned  rovibratitmal  lines  in  the  3  it  region  and  to  observe  the  V2  band. 

2)  the  recent  rovibrational  ab  initio  calculations. 


1.  M.  Okumura,  BD.  Rehfuss,  B.M.  Dinelii,  M.G.  Bawendi  ami  T.  ;  J.  Chem.  Phys.,  2Q,  3918  (1989) 

2.  P.  Jensen,  P.R.  Bunker  and  A.D.  McLean  :  Chem.  niys.  Lett,  HL  53  (1987) 


ArMreM  of  KabhadL  Huet  and  Oka :  Department  of  Chemistry  and  Department  ci  Astronomy  and  Astrophysic,-;,  The 
University  of  Chicago,  Chicago,  Illinois  60637. 

AdAcMofChni ;  Tlw  James  I¥ank  Institute,  The  University  of  Chicago,  (3iicago,  Iliinois  60637 


TA12  (11:50) 


NEW  OBSERVATIONS  OP  ELECTRONIC  TRANSITIONS  OF  H,  AND  D,  IN  THE  INFRARED  AND 
VISIBLE  REGIONS 

W.,  A.  MAJEWSKI,  A.  R.  W.  McKELLAR,  D.  SADOVSKII,  M.  VBRVLOET  and  J.  K.  G.  WATSON. 

Extensive  spectra  of  the  Bj  and  Dj  molecules  hare  been  observed  in  the  infrared  and  visible  regions  using 
two  different  sources;  one  is  a  quartz  nozzle  of  Droege-Engelldng  type\  in  which  a  mixture  of  Hj  or  D]  with 
Ar  was  subjected  to  a  high-voltage  discharge;  and  the  other  is  the  hollow- cathode  discharge  source  using  pure 
H}  or  D2,  described  in  previous  Symposia^  In  the  nozzle  source  the  Ar  apparently  quenches  the  normsJ  Hj 
or  D]  emission,  and  the  lines  of  Hj  or  Dj  can  readily  be  distinguished  from  those  of  atomic  Ar,  or  ArH  or 
ArD  by  their  greater  Doppler  width.  In  the  hollow-cathode  source,  the  Hs  or  Dj  lines  are  distinguished  from 
those  of  H]  or  Dj  by  the  pressure  dependence  of  their  relative  intensities.  The  new  spectra  will  be  compared 
with  the  original  spectra’"*,  which  had  rather  extensive  interference  in  some  regions  due  to  Hj  or  D2  lines. 


1..  A.  T.  Droege  and  P.  C.  Engelldug,  Chem.  Phys.  Lett.  96,  316-318  (1983). 

2.  Papers  TE7  (1985),  RES  (1986),  WF3  (1987),  RA2  (1989),  and  RP9  (1990). 

3.  I,  Dabrowski  and  G.  Herzberg,  Can.  J..  Phys.  68,  1238-1249  (1980). 

4.  G.  Herzberg  and  J.,  K.  G.  Watson,  Can.  J.  Phys.  58, 1250-1258  (1980). 

5.  G.  Herzberg,  H.  Lew,  J.  J.  Sloan,  and  J.  K.  G.  Watson,  Can.  J  Phys.  69,  428-440  (1981). 

6.  G.  Herzberg,  J..  T.  Hougen,  and  J.  K.  G.  Watson,  Can.  J.,  Phys.  60, 1261-1284  (1982). 


Address  of  Majewski,  McKellar,  Sadovskii,  and  Watson:  Herzberg  Institute  of  Astrophysics,  National  Re¬ 
search  Council  of  Canada,  Ottawa,  Ontario,  Canada  KlA  0R6. 

Address  of  Vervloet:'  Laboratoire  de  Photophysique  Moleculaire  du  CNRS,  Batiment  213,  Universite  de  Paris- 
Sud,  91405  Orsay,  France. 
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TB1  (8:30) 

SUB-DOPPLER  INTRACAVITY  LASER  SPECTROSCOPY  OF  CoO  AND  VO 
G.  HUANG,  D.  J.  CLOUTHIER  AND  A.  J. MERER 

A  Huorescence  cell  inside  the  cavity  of  a  standing  wave  dye  laser  has  been  used  to  record  the  hyperfme 
structure  of  some  weak  optical  transitions  of  CoO  and  VO  at  sub-Doppler  resolution.  Second  derivative  line 
profiles  with  widths  of  60  -  100  MHz  could  be  obtained  by  detecting  the  Lamb  dips  with  frequency  modulation 
of  the  laser . 

Portions  of  the  three  strongest  sub-bands  of  CoO  near  6400  A  have  been  recorded .  These  sub-bands  are 
parallel-polarized,  and  have  the  X^A,  0  •  7/2  and  5/2  components  as  lower  states;  the  upper  states  also  have  fl 
•  7/2  and  5/2,  but  appear  to  belong  to  two  different  close-lying  electronic  states.  Interpretation  of  the  upper 
state  hyperfme  parameters  is  complicated  by  extensive  mixing  of  the  electronic  states,  but  the  negative  value 
for  the  Fermi  contact  parameter  in  the  ground  state  confirms  that  its  electron  configuration  is 

A  similar  study  of  the  hyperfme  structure  in  the  (1,0)  band  of  the  -  X*Z~  system  of  VO  near  7370 
A  has  been  completed.  The  structure  m  the  two  least  crowded  and  unperturbed  sub-bands,  B‘n5/2  3/2  -  X^E" 
has  been  analysed  to  show  that  the  electron  configuration  of  the  B^fl  excited  state  is  t  6^. 


Address  of  Huang  and  Merer'  Department  of  Chemistry,  University  of  British  Columbia,-  2036  Mam  Mall, 
Vancouver,.  B  C.  V6T  1Y6,  Canada 

Address  pf  Clouthier:  Department  of  Chemistry,  University  of  Kentucky ,  Lexington,  KY  40506-0055. 


TB2  (8:47) 


A  NEW  >11  ELECTRONIC  STATE  OF  PtO. 

Cl.  Fram.  R.  Eaglcmaa,  ud  PJ.  BwmIIi' 

A  MW  ’ll  •iectroBic  lUlt  of  PIO  kM  bom  obaervod  bctwooi  7100  ca’*  tad  lOlS  cm'* 
■bovt  tha’E*  gravad  atsto.  Tlw  ’Di  •  ’SJ,  •  ’Eu  ud  laiAuda  wm  iiacordod 

la  eniuloB  draa  a  Pt  Hollow  eatk^  irith  ^  Foarior  traaiftwai  ipectioaiottr  UMdated 
wilhtbeMcMatbSohurTilcfcoiwatKittPook.  MolceolareoaAaati,ladBdiagO<^oblio| 
panuBcttfi  ibr  (ho  acw  oloetroak  itato,  bavt  beoa  dotomlaod  fimo  the  data. 


Addmil  flf  fnmu  Eagtemut  Md  ftaamii  .1  o^artaMMi  ot  owaditiy, 
Uaiveraily  of  Arixoaa,  Taesoa,  AZ  SS721 


TBS  (8:59) 


HIGH  RESOLUTION  FOURIER  TRANSFORM  INFRARED  SPECTROSCOPY  OF 
THE  A’n.  -  X’E  TRANSmON  OF  CP. 

R.S.  Ram.  S.  Tam  and  P.F.  Bemath 

The  near  infrared  emission  spectrum  of  A’n,  -  X’E  transition  of  CP  has  been 
recorded  using  a  Fourier  transform  spectrometer.  The  rotational  structure  of  six  new  bands 
involving  vibrational  levels  un  to  v  »  4  of  both  electronic  states  has  been  analyzed.  The  RKR 
potential  energy  curves  for  the  A’ll  and  X’E  electronic  states  have  also  been  evaluated. 
This  extends  our  previous  work  on  CP*.. 


'  R.S.  Ram  and  P.F.  Bemath,  /.  MU  Specirosc.  122  282(1987). 


Address  of  Ram  and  Tam:  Department  of  Chemistry,  University  of  Arizona,  Tucson,  AZ 
85721. 


Address  of  Bemath:  Department  of  Chemistry,  University  of  Waterloo,  Waterloo,  Ontario, 
Canada  N2L3G1 
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TB4(9:11) 


LASER  SPECTROSCOPY  OF  STRONTIUM  MONOXIDE  NEAR  '  o800  Cin~^; 
ABSORPTION  FROM  THE  LOW  LYING  AND  STATES 

tL-J.,..JLt..HEBBiq>M  and  W.  E.  ERNST 

The  flane  reaction  Sr+N2^  ^as  investigated  in  a  Broida-type  oven 
by  using  laser  excitation  spectroscopy  and  dispersing  the  laser 
Induced  Cluorescence  with  a  l/3n  -  monochromator. 

Previously  reported  results  about  a  transition  near  16852  cm~^ 
Involving  a  new  triplet  state  at  about  26300  cm~^  above  the  ground 
state  could  be  Improved. 

A  new  bandhead  at  16846  cm~^  was  found  and  could  be  assigned  to  the 
transition  A'  -  B  ^ir.  The  observed  wavelength  of  the  bandhead  is 
in  good  agreement  with  the  value  calculated  from  molecular  data 
published  by  other  groups  [l].  Fluorescence  from  the  B  ^ir  state 
into  another  excited  state  at  about  9000  cm'^  above  the  ground 
state  was  observed  (probably  a  state) . 

[1]  K.  P.  Huber  and  G.  Herzberg,  "Molecular  Soectra  and  Molecular 
Structure",  Vol.  IV,  "Constants  of  Diatomic  Molecules",  van 
Nostrand-relnhold,  New  York  1979. 


Adress  of  Herrmann  and  Ernsi:  Department  of  Physics,  Penn  State 
University,  104  Davey  Lab,  University  Park,  PA  16802. 
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ANALYSIS  OF  THE  6100,  6900,  AND  10200  CM-«  RYDBBRG-RYDBEHG  TRANSITIONS  OF  ArD 


L  DABROWSKL  G.  HERZBERG,  J.W,C.  JOHNS,  D.  SADOV8KIL  and  M.  VBRVLOET 

The  aeeigiunent  of  four  eminion  band*  of  the  ^ArD  molecule  baa  been  carried  out  ■ncceaaiuUy  in 
term*  of  a  coimnon  Rydberg  itate  which  ii  treated  at  a  p(’n,*E)-eoHU>lex  In  order  to  understand  the 
structure  of  tbit  complex  and  the  corresponding  teleetion  rules  it  it  vitally  important  to  include  the  lx  N- 
type  Coriolit  interaction  along  with  the  ipin-orbit  coupling.  Two  states,  *n  and  discovered  several 
yean  ago  by  Johns  [J.Moke.Sfeeintc.  SB,  488  (IfTO)]  are  tnvolved  in  the  transitions. 


Address:  Herzberg  Institute  of  Astrophysics,  National  Research  Council,  Ottawa,  Canada  KIA  ORB 
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HIGH  RESOLUTION  INFRARED  FOURIER  TRANSFORM  EMISSION  SPECTRUM  OF  THE  MEINEL  SYSTEM 

D  W  FERGUSON.  G.  CUELACHVILI,  P.  A.  MARTIN,,  AND  K.  NARAHARI  RAO. 

Although  the  system  of  N2*  is  well  known,  there  have  been  only  a  few  previous 

studies  of  the  Meinel  system  Infrared  emission  spectra  of  the  N2*  molecular  ion  have 

been  recorded  from  4000-11000cm‘’^  at  0.013cm"^  resolution  using  the  Fourier  transform 
interferometer  of  the  Laboratoire  d'Infrarouge,  Orsay,;  France.  The  best  signal-to-noise  ratios 
were  obtained  using  a  hollow  cathode  source  with  flowing  nitrogen  although  a  positive  column 
discharge  was  also  used.  Nine  bands  of  the  Ng*  Meinel  system  were  observed  (0-0,0-1,0-2,1- 
0. 1- 1 , 1-2 , 1- 3, 2-3) ,  several  for  the  first  time  and  the  others  at  higher  resolution  than 
recorded  previously.  Most  of  these  bands  have  been  subjected  to  a  detailed  spectral  analysis 
to  provide  new,  more  precise  moxecular  parameters  for  the  A^II„  and  states,  especially  the 

spin-rotation  constant  of  the  ground  state  which  is  difficult  to  determine  from  the  B-X  system 
Equilibrium  parameters  are  also  determined  in  this  analysis. 


L  Gattinger  and  A  Vallance  Jones,  Can  J.  Phys  51,  287  (1973) 
Benesch,  D.  Rivers,  and  J  Moore,  J.  Opt.  Soc  Am  70,  792  (1980) 

A  Miller,-  I  Suzuki,  and  E  Hirota,  J  Chem  Phys.  80,  4671  (1984) 
'‘H.  B  Radunsky  and  R  J  Saykally,  J  Chea  Phys  87,  898  (1987) 


Address  of  Ferguson  and  Rao  Department  of  Physics,  The  Ohio  State  University,  Columbus,  Ohio, 
43210 

Address  of  Martin  and  Guelacrvili  Laboratoire  d'Infrarouge,  Universite  de  Paris-Sud,  Paris, 
France 
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EUV  ABSORPTION  SPECTROSCOPY  OF  SUPERSONICJET-COOLED  MC»,ECULES:  N,  BANDS  IN 
THE  WAVELENGTH  REGION  95-100  nm 

K.  YOSHINO,  K.P.  HUBER,  G.  STARK,  K.  ITO,  PETER  L.  SMITH,  and  W.H.  PARKINSON 

We  have  developed  a  superKmic  jet  expanrim  ^iparatus  that  is  used  with  the  6.65-m  vacuum 
spectrometer  at  the  Photon  Factory,  KEK,  Japan.  A  predispersed  syiKhrotrm  radiation  beam  enters  a  2-nun 
diameter  hole  close  to  the  supersonic  Jet  to  define  a  section  of  the  jet  stream  to  record  molecular  absorptim. 
Pure  nitrogen  or  a  mixture  cf  nitrogen  in  helium  is  used.  The  absorption  spectrum  of  N]  at  ~25  K  in  the 
wavelength  region  95-100  nm  has  been  investigated  jdmti^aidiically  and  jdiotoelectrically  with  this  api»ratus. 

We  have  obtrined  the  oscillator  strengths  of  the  b^Hg— bands  from  absorption  cross  sectim 
measurements  at  very  low  temperature.  Th«pe  band  oKillator  strengths  have  been  investigated  by  many 
authors,  but  only  Lawrence  et  ri.*  pointed  out  that  the  measured  cross  sections  can  be  severely  affected  by 
line  saturation  in  these  bands.  Our  results  will  be  compared  with  previous  work. 

This  work  is  supported  by  NASA  grant  NAGW  1596  to  Harvard  College  Observatory. 


‘G.M.  Lawrence,  D.L.  Mickey  and  K.  Dreuler,  J.  Chem.  Phys.  48,  1989  (1968). 


Address  of  Yoshino,  Smith,  and  Parkinson:  Harvard-Smithsonian  Center  for  Astrophysics,  60  Garden  St., 
Cambridge,  MA  02138 

Address  of  Huber;  Hersberg  Institute  of  Astrophysics,  NRC,  Ottawa,  Ontario  KIA  0R6,  Canada 
Address  of  Stark:  Physics  Department,  Wellesley  College,  Wellesley,  MA  02181 
Address  of  Ito;  Photon  Factory,  KEK,  Tsukuba,  Ibaraki  305,  Japan 
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FOURIER  TRANSFORM  SPECTROSCOPY  IN  THE  VUV  REGION,  THE  ABSORPTION  BANDS  OF  NO 
K.  YOSHINO.  A,P.  THORNE,  J.R.  ESMOND,  and  W.H.  PARKINSON 

Fourier  transform  spectroscc^  is  a  well  established  technique  for  measuring  high  resoluticm  emissim  and 
absorptim  spectra  with  quantitative  intensities.  However,  cmly  the  FTS  at  the  Physics  Department  of  Imperial 
College  in  London  is  suitable  for  operation  in  the  VUV  regim.  At  the  44th  Symposium  on  Molecular 
Spectroscq)y  we  presented  the  results  from  this  UVFTS  of  the  Fourth  Poritive  bands  of  CO  in  emissimi  with 
the  resolution  of  0.08  cm~‘  ii<  the  wavelength  region  177-215  nm.  We  now  present  the  results  cf  measurements 
with  the  UVFTS  of  6  bands  of  NO  in  absorption.  A  high  current  hydrogen  lamp  is  used  as  the  background 
continuum  source  with  a  0.3  m  grating  spectrcxneter  as  a  bandpath  filter.  Absorption  bands  of  5(0,0)  at  191 
nm  and  5(1,0)  at  183  nm  are  studied  at  295  K  and  78  K  with  the  resolution  of  0.08  cm'^.  Rotational  line 
assignments  and  band  oscillator  strengths  of  the  both  bands  will  be  presented. 

This  work  b  supported  by  NSF  grant  ATM-87-17875  to  Harvard  College  Observatory. 


Address  of  Yoshino,  Esmond,  and  Parkinsoni:  Harvard-Smithsonian  Center  for  Astrophysics,  60  Garden 
St.,  Cambridge,  MA  02138 

Address  of  Thorne:  Imperial  College  of  Science  amd  Technology,  London  SW7  2BZ,  England 
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THE  d-s  STABILIZATION  ENERGY  OF  THE  RARE  EARTH  OXIDES  AND  FLUORIDES  IBa-Lul 
L.A.  KALEDIN.  E.J.  HILL,  AND  R.W.  FIELD 

Recent  work  has  shown  Bte  success  of  the  semiempirical  and  zero-hee-parameter  form 
of  the  Ugand  field  modd  as  applied  to  diatomic  rare  earth  oxides  and  fluorides^ .  We  report 
here  the  results  of  the  semiempirically  calculated  d-s  energy  shift  of  the  center  of  gravity  of 
the  appropriate  configurations  of  Ln^*  and  LnV  which  Is  relevant  to  the  electronic  structure  of 
LnOandLnF.3 


Ln 

free  ion 

LnT*' 

molecule 

LnO 

d-s  slabii. 

fNd 

fNs 

differ. 

fNd 

fNs 

differ. 

energy  (cm'l ) 

La 

961 

13591 

-12630 

11«0 

0 

11950 

24600 

Gd 

4939 

10225 

-5276 

11300 

800 

105C0 

15800 

III 

7472 

0 

7472 

19800 

0 

19800 

12300 

llH- 

LnF 

fNd 

fNs 

differ. 

fNd 

fN, 

differ. 

Ba 

5354 

0 

5354 

11500 

0 

11500 

6100 

Eu 

13393 

730 

12663 

17000 

620 

16380 

3700 

fNds 

fN,2 

fNds 

fNs7 

La 

4593 

7394 

•2801 

4600 

0 

4600 

7400 

Gd 

5474 

3444 

2030 

6500 

0 

6500 

4500 

The  d-i  stabilization  energy  in  LnO  and  LnF  molecules  decreases  with  increasing  atomic 

number. 


lR.W.  Held,  Ber.  Bunsenges.  Phys.  Chem.  S&,  771,  (1982). 

7  C.E.  Moore,  Atomic  Energy  Lmls  as  Derived  from  the  Analysis  of  the  Optical  Spectra 
NSRDS-NBS  35,  V.3  (1971);  W.C.  Martin,  R.  Tlalubas,  and  L  Hagan,  Atomic  Energy  Levels  - 
the  Rare  Earth  Elements,  NSRDS-NBS-80  (1978). 

^K.P.  Huber  and  G.Herzberg,  Molecular  Spectra  and  Molecular  Structure.  IV.  Constants  of 
Diatomic  Molecules,  Van  Nostrand  Reinhotd,  (1979),  N.Y.;  L.V.  Gurvich,  Yu.N.  Dmitriev,  L.A. 
Kaledin,  et  al..  Bull.  Acad.  Scl.  USSR  (Phys.  Scr.),  31  75,  (1989). 


Address  of  Kaledin:  High  Temperature  Irutilute  of  the  USSR  Academy  of  Sciences,  Moscow, 
127412.  Visiting  Scientist  at  Massachusetts  Institute  of  Technology. 

Address  of  Hill  and  Held:  Department  of  Chemistry,  Massachusetts  Institute  of  Technology, 
Cambridge,  Massachusetts,  02139 
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THE  LOW-LYING  STATES  OF  THE  URANIUM  MONOXIDE  (UO)  MOUCULB 

L,A,KAUEDIN 


Recent  work  on  the  UO  molecule  in  the  gas  phasel  has  led  to  the  determination  of  the 
energies  of  five  Iow-lyit\g  electronic  states.  Allowance  for  the  stabilization  of  tire  outer  7s 
orbitals  in  relation  to  the  irmer  5f  and  6d  orbitals  by  the  O^*  ligand  field  according  to  Field's 
metliod^  shows  that  the  lowest  attd  first  excited  coriflguratioits  of  the  bound  ion  in  the  U^'*'  07- 
system  are  5f77s  (configuration  I)  and  5f77s7  (cordiguration  II),  respectively.  In  the  fit  procedure 
for  the  5fi7s  configuration,  there  were  three  varisUe  parameters:  the  exchange  interaction 
G3  (=  450  cm'l)  between  fhe  outer  7s  and  5f  core  electrons  and  two  crystal  field  parameters 
B7(6000cm'l)andBl(1500cm'l).  B^  was  held  fixed  at  0  cm'l.  The  spin-orbit  interaction 
parameter  (  was  set  equal  to  the  value  for  U'*^  in  the  Sf77s7  configuraton:  (>2100  cm'l.  'phe 
energies  for  the  5f77s7  configuration  (II)  were  calculated  using  the  tame  values  of  the 
parameters  as  denved  for  the  5fi7s  (I)  configuration. 


oon- 

energy 

oon- 

energy 

corv 

energy 

con- 

energy 

Q 

(‘8 

exp. 

calc. 

0 

('g- 

calc. 

Q 

calc. 

a 

«g' 

calc. 

X4 

1 

0 

0 

(2)3 

I 

1917 

(1)6 

I 

4472 

(5)3 

1 

5547 

(2)4 

II 

294 

294* 

(3)3 

11 

1928 

0)5 

I 

4585 

(4)1 

I 

5567 

(1)3 

1 

651 

670 

(2)2 

I 

2068 

(3)5 

1 

4984 

(4)0- 

1 

5585 

0)2 

I 

993 

(2)1 

1 

2140 

(4)4 

I 

5116 

(5)2 

I 

5687 

0)5 

1 

1043 

1026 

(2)0-^ 

I 

2160 

(5)4 

1 

5314 

(5)1 

1 

5754 

0)1 

I 

1117 

(3)2 

II 

2818 

(4)3 

I 

S378 

(5)0* 

1 

5772 

0)0- 

I 

1146 

(3)1 

II 

3233 

(4)2 

1 

5505 

(6)4 

11 

6918 

(3)4 

I 

1574 

1615 

(3)0- 

11 

3351 

(4)5 

II 

5522 

(6)3 

II 

7554 

This  table  summarizes  our  results  (in  cm'l)  for  the  states  of  UO  with  energies  less  than 
8000  cm'l.  [*  Energy  of  (2)  4  state  fixed  at  observed  value.] 


1  L  A.  Kaledin,  A  N.  Kulikov,  A.I.  Kobylyanskii,  et  al.  Russ.  J  Hiys.  Chem.  gl,  712,  (1987). 
7  R.W.  Field  Ber  Bunsenges.  Phys.  Oiem.  Sfi,  771  (1982). 


Address'  High  Temperature  Institute  of  the  USSR  Academy  of  Sciences,  Moscow,  127412 
Visiting  Saentist  at  Massachusetts  Institute  of  Technology  sponsored  by  the  US  National 
Academy  of  Saence  and  the  Academy  of  Saences  of  the  UffiR  (NAS-ASUSR) 
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FOURIER  TRANSFORM  SPECTROSCOPY  OP  THE  TRANSITION  IN  *Li,. 

C.  LINTON.  R.  BACIS,  P.  CROZET.  F.  MARTIN,  AJ.  ROSS,  and  J.  VERGES 

The  l*A,-b’n,  transition  of  *14,  occurring  in  Uie  visible  r^on  between  16000  -  20000  cm  ', 
has  been  obtained  at  high  resolution  using  Fourier  Transform  Spectrometers.  The  relaxed 
emission  spectrum  was  observed  via  CoUisionally  Induced  Fluorescence  (GIF)  following  (a) 
excitation  of  the  transition  by  UV  lines  of  Aigon  and  Krypton  lasers,  and  collisional 

transfer  from  C‘n„  to  1*A,,  or  (b)  excitation  of  via  F'4*«-A'I,**-X‘4*  one  colour  double 
resonance  using  a  CW  ring  dye  laser,  and  fransfer  mm  to  1*A^ 

The  spectra  showed  many  lines  whidt  are  broadened  and  shilled  as  a  result  of 
predissociation  of  b*n,  by  the  a*£,*  and  many  examples  of  perturbations  of  1*4  by  2*n,.  Line 

widths  and  shifts  and  rotational  constants  are  shown  to  be  compatible  with  ab*initio  calculations. 
Details  of  these  results,  analysis  of  perturbations  and  examination  of  possible  collisional  propensity 
rules  will  be  discussed. 


Address  of  Linton:  Physics  Dept.,  University  of  New  Brunswick,  Fredericton,  N.B.,  E3B  6A3, 
Canada. 

Address  of  Bads.  Crozet.  Martin  and  Ross:  Laboratoire  de  Spectrometrie  lonique  et  Moldculaire, 
University  Claude  Bernard,  Lyon  I,  43  boulevard  du  11  Novembre  1916,  69622,  Villeurbanne 
Cedex,  France. 

Address  of  Verges:  Laboratoire  Aimd  Cotton,  Centre  National  de  la  Recherche  Sdentifique  II, 
University  de  Paris-Sud  (Paris  XI),  91405,  Orsay  Cedex,  France. 
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WIE  FIRST  NEGATIVE  (B-X)  SYSTEM  OF  I^cISq+i  PRECISE  MOLECUUR  CONSTANTS  OF  ITS  X^I''',  A^Ri 
AND  b2e'''  STATES 

C.V.V.  PRASAD  and  S.  PADDI  REDDY 

The  ions  were  excited  in  the  cathode  glow  of  a  hollow-cathode  discharge  tube  and  the 

first  negative  (B^I+  -  X2j:+)  system  was  recorded  in  the  spectral  region  2110-2755  a.  A 
total  of  22  bands  with  V'"0  to  4  and  v"-0  to  7  were  observed  under  medium  dispersion.  The 
rotational  structure  of  the  13  of  these  bands  were  recorded  under  high  resolution  on  a  3.4  m 
Jarrell-Ash  Ebert  grating  spectrograph  using  a  1200  grooves/mm  grating  in  the  fifth  and  sixth 
orders.  The  molecular  constants  derived  from  the  analysis  of  the  individual  bands  of  this 
system  were  first  merged  together  by  the  method  of  correlated  least-squares  fit.  The  result¬ 
ing  constants  were  then  merged  with  those  obtained  from  our  recent  studies  on  the  comet-tail 
(A^IIi  -  X^I'*')'  and  the  Baldet-Johnson  systems  of 33c3®o+,and  a  precise  set  of 

molecular  constants  for  the  X,  A,  and  B  states  was  obtained.  The  vibrational  constants  for 
these  three  states  and  also  the  vibrational  term  values  were  obtained  using  the  band  origin 
data.  The  details  of  the  analysis  and  the  results  obtained  will  be  presented. 

'c.V.V.,  Prasad  and  S.P.  Reddy,  J.Chem.Phys.  90,  3010  (1989)., 

^S.P.  Reddy  and  C.V.V.  Prasad,  J.Chem.Phys.  91,  1972  (1989). 

Address  of  Prasad;  Department  of  Chemistry,  University  of  Waterloo,  Waterloo,  CANADA, 

N2L  3G1. 

Address  of  Reddy:  Department  of  Physics,  Memorial  University  of  Nfld,  St.  John's,  CANADA, 

AIB  3X7 
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THE  ELECTRIC  DIPOLE  MOMENT  OF  DYSPROSIUM  MONOXIDE  (DyO) 

C.  LINTON  and  B.  SIMARD 

The  Stark  effect  in  the  first  lines,  Q{8)  and  P(8),  of  the  O  =  7  O  =  8  (ground  state) 
transition  of  ‘®^DyO  has  been  investigated  at  fields  of  up  to  14  kV/cm.  The  transition  was  observed 
by  laser  induced  fluorescence  in  a  laser  vaporization  source.  Spectra  were  obtained  with  the  laser 
polarized  both  parallel  and  perpendicular  to  the  field  enabling  us  to  obtain  AM  =  0  and  ±1 
transitions.  Because  of  the  high  J,  the  spectra  are  complex  (30  components  with  perpendicular 
polarization,  16  with  parallel)  and  difficult  to  assign. 

Details  of  the  assignment  and  methods  used  to  obtain  the  dipole  moments  for  the  two  states 
will  be  presented  and  (perhaps)  the  results  will  be  discussed  in  terms  of  the  ligand  field  model  for 
the  electronic  structure. 


Address  of  Linton:  Physics  Department,  University  of  New  Brunswick,  P.O.  Box  4400, 
Fredericton,  N.B.,  Canada,  E3B  5A3. 

Address  of  Simard:  Laser  Chemistry  Group,  Steacie  Institute  for  Molecular  Sciences,  National 
Research  Council,  Ottawa,  Ontario,  Canada,  KIA  0R6. 
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VIBRATIONAL  SPECTROSCOPY  OF  7HA/VS-3.4-D!aUOROCYCLOBUTENE 
NORMAN  C.  CRAIG.  SUSAN  E.  HAWLEY  AND  ANN  PEARSON 

The  new  substance,  frans-3.4-difluorocyclobutene,  has  been  obtained  by  distilling  c/s-3,4-dichlorocyclo- 
butene  through  a  short  packing  of  a  mixture  of  AgFa  and  KF.  cis-  and  frans-3-chloro-4-fluorocyclobutene  are 
isolatable  intermediates.  Very  little  of  the  cis  isomer  of  difluorocyclobutene  is  formed  in  this  reaction. 

From  gas-phase  and  glassy-phase  infrared  spectra  and  a  ii^id-phase  Raman  spectrum,  a  complete 
assignment  of  the  vibrational  fundamentals  of  frarJs-3,4KJifluorocyclobutene  has  been  made.  This  molecule  has 
Ca  symmetry  and  has  an  estimated  k  of  -0.47.  The  totally  symmetric  modes  have  B-type  shapes  in  the  gas-phase 
infrared  spectrum.  The  fundamentals  areincm'^  (a)  3106, 2977, 1559, 1354, 1193, 1169, 1143, 1038, 993, 
931,601,309, 184;  (b)  3088,  2977, 1332, 1298, 1198, 1064,970,844.684,426,326.  Correlations  with  the 
assignments  for  fraris-3,4-dichlorocyclobufene  are  good.^  The  ring-puckering  mode  of  184  cm'^  fits  weli  the 
emerging  pattern  for  halogen-substituted  cyclobutenes. 


^N.  C.  Craig,  S.  E.  Hawley  and  C.  L.  Perry,  Spectrochim.  Acta,  47, 000  (1991). 


Address  of  authors:  Department  of  Chemistry,  Oberlln  College,  Oberlln,  OH  44074. 
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FAR-INFRARED  SPECTRA  AND  TWO-DIMENSIONAL  POTENTIAL  ENERGY  SURFACE 
FOR  THE  RINQ-TWISTINQ  AND  RING-BENDING  VIBRATIONS  OF  CYCLOHEXENE  AND 
ITS  DEUTERATED  DERIVATIVES. 

S.  J.  LEIBOWITZ.  V.  E.  RIVERA-GAINES,  AND  J.  lAANE 

Th«  far-infrared  and  Raman  spectra  of  cydohexene  and  fiva  of  Its  deuterated 
derivatives  have  been  recorded.  In  the  gas-phase  infrared  spectrum  of  cyclohexene,  two 
series  of  bands  originating  at  165  cm  '  and  276  cm  '  were  aseigned  to  the  ring-bending 
and  ring-twisting  vibrations,  respectively.  Overtone,  sum,  and  difference  bands  provided 
additional  data  for  the  assignment  of  the  energy  states.  A  potential  energy  surface  of  the 
form 

V  =  a^x^  +  b^x^  +  fljXj  -F  -F  cXyX^ 

was  used  to  represent  the  potential  energy  surface,  and  appropriate  kinetic  energy 
expansions  were  determined  for  these  computations.  Cydohexene  has  a  twisted  (half¬ 
chair)  conformation^  minimum.  The  pianar  and  bent  conformations  were  calculate  to 
be  4700  and  1100  cm  '  higher  in  energy,  respectively.  These  results  will  be  compared 
to  those  recently  determined  for  related  oxygen  containing  compounds.' 


'  M.  M.  Teckienburg  and  J.  Laane,  J.  Am.  Chem.  Soc.,  Ill,  6920  (1989). 


Address  of  Leibowitz  and  Laane:  Texas  A&M  University,  Coilege  Station,  TX  77843. 
Address  of  Rivera-Gaines:  Bristol-Meyers,  USBNQ,  Evansville,  IN  47721. 
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TC3  (8:57) 


FAR-INFRARED  SPECTRA  AND  IWO-DMENSIONAL  RING-BENDING  POTENTIAL 
ENERGY  SURFACE  OF  1.3^XATHIOLANE 


SJLLili 


J.  R.  VILLARREAL,  AND  J.  LAANE 


The  f»-infrared  spectra  of  the  five-membered  ring  1 ,3K>xathioiane  have  been  recorded 
and  analyzed.  A  series  of  weR-deft^  bands  due  to  the  rhg^sencHng  (hindered 
pseudorotafion)  vibration  originats  at  110  cm’'.  These  are  separated  by  about  10  cm*' 
and  cnctend  down  to  33  cm  *.  A  second  series  of  bands  near  314  cm  '  arise  from  the 
ring-twisting  (radiaQ  mode.  Sum,  difference,  and  combination  bands  between  the  twMig 
and  bending  vibrations  have  also  been  obsenred  and  these  provide  a  definitive 
assignment  for  ali  of  Oie  low-lying  energy  states.  The  pseudorotation)^  series  can  be  fit 
using  a  one-dimensional  pericxlic  potential  and  a  barrier  to  pseudorotation  cH  500  cm  '. 
However,  the  two-dimensional  potentifld  surface  derived  for  this  molecule  provides  a  ntore 
complete  picture  of  the  conformational  energetics.  The  calculations  were  aided  by  the 
determination  of  the  appropriate  kinetic  energy  expansions  for  the  two  out-of-plane  ring 
motions. 


Address  of  Lelbowitz  and  Laane:  Texas  A4M  University,  College  Station,  TX  77843. 
Address  of  Villarreal:  Pan  American  University,  Edinburg,  TX  78539. 


TC4  (9:08) 


REINVESTIGATION  OF  THE  FAR-INFRARED  SPECTRA  OF  THE  OUT-OF-PLANE 
VIBRATIONS  OF  1 ,3-DIOXOLANE 

EJJQEDK  and  J.  LAANE 

The  out-of-plane  ring  vibrations  of  1,3-dioxolane  have  previoualy  been  investigated. 
These  fTKKles  can  be  represented  by  a  nearly  free  pseudorotation  and  a  radial  motion. 
We  have  initiated  a  reinvestigation  of  the  far-infrared  spectra  of  this  molecuie  in  order  to 
determine  a  two-dimensional  potential  energy  surf^  for  the  out-of-plane  modes. 
Pseudorotational  bands  hsnre  been  observed  in  the  30-120  cm''  range  and  the  radial 
vibration  in  combination  with  various  pseudorotational  states  gives  rise  to  spectra 
between  140  and  360  cm  '.  The  perturbation  effect  of  a  small  barrier  to  pseudorotation 
on  the  lower  pseudorotational  energy  levels  has  been  examined.  These  results  will  be 
compared  to  those  of  1,3-oxathioiane. 


Address:  Department  of  Chemistry,  Texas  A&M  University,  College  Station,  TX  77843 
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TC5  (9:19) 

ANALYSIS  OF  THE  TRANSITION  FROM  NORMAL  MODES  TO  LOCAL  MODES 
S.  ABBATE,  G,  LONGHI,  C.  ZAGANO,  G.  BOTTO,  D.  GHISLETTI,  L.  LESPADE 

By  numerical  integration  of  the  classical  equations  of  motion  for  a  system  of  two  coupled 
anharmonlc  oscillators,  one  can  define  the  vibrational  motions  as  follows;  normal  modes,  for 
which  energy  is  exchanged  between  the  two  oscillators  and  their  phase  difference  is  almost 
constant;  local  modes,  for  which  the  energy  of  one  oscillator  is  always  greater  than  the 
other's  and  their  phases  are  independent  (1). 

He  found  a  third  type  of  modes,  that  we  called  transition  modes,  ^Ich  show  phase  relation 
between  the  two  oscillators  and  yet  no  energy  exchange.  They  appear  at  total  energy  values 
intermediate  between  those  typical  for  normal  modes  and  for  local  modes.  He  tested  our 
finding  by  two  perturbative  approaches,  based  on  local  modes  and  normal  modes  respectively. 

In  this  note  we  will  point  out  the  parameters  favoring  a  wide  extent  of  transition  modes, 
in  order  to  look  for  a  spectroscopic  signature  of  such  modes. 


^E.L.Sibert  III,  H.P. Reinhardt,  J.T. Hynes,  J.  Chem.  Phys.,  77,3583(1982) 


Address  of  Abbate  and  Longhi;  Dipartlmcnto  dl  Chlmics  Flsica,  UnlversltA  dl  Palermo, 
via  Archlrafl  26,  90123  Palermo,  Italy. 

Address  of  Ghisletti,  Zagano,  Botto;  Dlpartlmento  dl  Fiaica,  UnlversltA  dl  Milano, 
via  Celorla  16,  20133  Milano,  Italy. 

Address  of  Lespade;  Laboratoire  de  Spsctroscople  Moleculalre  at  Crlstalllne,  UnlverstitA  de 
Bordeaux  I,  351  Crs.  de  la  Liberation,  33405  Talcnce,  France. 


TC6  (9:35) 

CONFORMATIONAL  STABILITY,  BARRURRS  TO  INTERNAL  ROTATION,  VIBRATIONAL 
ASSIGNMENT,  AND  AB  INITIO  CALCULATIONS  OF  TRANS-I,3-DICHLOROPROPENE 
T.  G.  Coatner.  T.  S.  Little,  J.  R.  Dung,  and  D.  T.  Durig 

The  far  infrared  r^wetrum  of  gaseous  mw4,3-dichloroprof)ene  has  been  iec(»ded  at  a  resolution  of  0.10 
cro->  in  the  region  of  350  -  SO  cm*'.  The  fundamental  asymmetric  torsional  frequencies  of  the  nune  stable  gaudie 
and  the  higher  energy  cis  conformations  have  been  observed  at  85  and  130  cm*',  reflectively..  Several  excited 
states  falling  to  lower  frequencies  were  observed  for  the  cis  conformation.  From  these  data  the  asymm^ric 
torsimal  potmidal  function  governing  the  internal  rotatimi  about  the  C-C  bond  has  been  determined.  From 
studies  of  the  Raman  qiectrum  at  variable  temperatures,  the  confcmnational  enthalpy  difference  has  been 
determined.  A  complete  assignment  of  the  vibrational  fundamentals  observed  from  the  infrared  qiectra  (3300  - 
50  cm-')  of  the  gas  ai.d  solid  and  the  Raman  qiectra  (3200  -  10  cm*')  of  all  three  physical  states  is  proposed.  All 
of  these  data  are  compared  to  the  c(»ief;onding  quantities  obtained  from  ob  initio  Hartiee-Fock  gradient 
calculations  employing  both  the  3-21G*  and  6-31G*  basis  sets. 


AHHffas  of  Costner.  I.ittle.  and  J.  R.  Durig:  Departmmt  of  Chemistry,  University  of  South  Carolina,  Columbia, 
SC  29208,  USA 

Address  of  D.  T.  Durig:  Departments  of  Chemistry  and  Physics,  The  University  of  the  South,  Sewanee,  TN 
37375,  USA 
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TC7  (10:05) 


Perturbfttive  treatmenti  of  Highly  Excited  Rotetioa- Vibration  States  using  Currilinear  Cocadinates 
Darin  C.  Burleigh,  Anne  B.  McCoy  and  Edwin  L.  Sibert  HI 
Abstract 

The  methods  previously  developed  in  this  group  to  study  vibrational  states  in  polyatomic  molecules  using  Canonical  Van 
Vleck  Perturbation  Theory  (CVPT)*  are  extended  to  include  rotational  interactions  and  applied  to  HjO,  SOj  and  HjCO. 
For  these  calculations,  we  use  a  Thylor  series  expansion  of  the  general  Hamiltonian  derived  by  Pickett.’  In  applying  CVPT, 
it  is  computationally  convenient  to  take  advangage  of  the  isomorphism  between  the  SU(2)  and  SO(3)  groups,  rewriting 
the  angular  momentum  operators  in  terms  harmonic  oscillator  ridsing  and  lowering  operators.  Calculated  energies  for 
HsO  and  SOs  agree  well  with  variationally  obtained  energies  up  to  19,000  cm~‘  and  11,000  em~‘,  respectively.  Since 
we  use  an  analytical  expression  of  the  Handitonian  for  these  variational  calculations,  comparision  between  the  variationai 
and  perturbative  energies  provides  a  cheek  on  both  the  teehniquee  used  to  obt^  the  expansions  and  the  convergence  of 
the  perturbative  results,  l^rther,  for  HsCO,  we  find  that  careful  description  of  the  internal  curvilinear  bend  coordinates 
extends  the  energy  regimes  over  which  these  calculations  are  tractable.  Proper  choice  of  these  coordinates  leads  to  improved 
convergence  in  the  perturbative  energies,  sixth  order  rotation-vibration  ener|^  are  converged  to  8,000  cm~’,  and  makes 
high  quality  variational  calculations  tractable  for  vibrational  states  with  energies  up  to  10,000  cm'^  above  the  sero  point. 

>E.  L.  Sibert,  J.  Chem.  Phys.  88,  4378  (1988) 

*H.  M.  Pickett,  J.  Chem.  Phys.  86,  1715  (1972) 


AddrsM;  Department  of  Chemistry  and  Theoretical  Chemistry  Institute,  University  of  Wisconsin  -  Madison, 
Madison,  WI  63708 


TC8  (10:21) 


Investigating  the  Separability  of  Vibrational  Motions 
Rudolph  C.  Mayrhofer  and  Edwin  L.  Sibert  HI 
Abstract 

Colbert  and  Sibert  have  Investigated  a  class  of  coordinates,  called  the  Variable  Curvature  Coordinates  (VCC),  in  which  the 
curvature  of  the  coordinates  for  various  model  problems  was  varied  to  find  the  most  separable  representation  poesiblc.'  This 
work  is  now  extended  to  SOs  and  HsO.  Using  Distributed  Oauseian  Bassis  sets,  vibrational  SCF  and  adiabatic  eigenvalues 
arc  calculated  as  a  function  of  the  VCC  in  order  examine  the  separability  of  the  vibrational  wavefunctions.  The  natural 
models  of  the  variationai  wavefunctlon  are  also  construcisd  and  provide  an  alternative  means  of  describing  the  separability 
of  the  coordinates. 

>D.  T.  Colbert  and  E.  1.  Sibert  III,  J.  Chem.  Phy  91,  350  (1989) 


Addrem;  Department  of  Chemistry  and  Theoretical  Chemistry  Institute,  University  of  Wisconsin  -  Madison, 
Madison,  Wl  53708 


TC9  (10:37) 


Calculation  of  IR  Intensities  of  Highly  Excited  Vibrational  States  in  HCN  Using  Van  Vleck  Perturbation  Theory 

Anne  B.  McCoy  and  Edwin  L.  Sibert  HI 

Abstract 

Canonical  Van  Vleck  perturbation  theory  (CVPT)  is  used  to  calculate  electric  dipole  intensities  for  one,  two,  and  three- 
dimensional  models  of  HCN.  Lehmann  and  Smith*  have  iUustrated  that  the  intensities  of  overtone  transitions  are  sensitive 
to  the  details  of  the  inner  wall  of  the  potential.  Dipole  intensities  calculated  for  several,  similar  one-dimensional  CH  stretch 
potentials  demonstrate  that  perturbation  theory  correctly  predicts  this  sensitivity.  The  perturbative  intensities  of  a  two- 
dimensional  oi  «n«<«o  dipole  surface  indicate  the  importance  of  selected  stretch-stretch  resonance  interactions  in  interpretuig 
the  CH  stretch  overtone  spectra  of  HCN.  The  inclusion  of  the  bend  confirms  that  this  degree  of  freedom  plays  a  significant  role 
in  weakening  the  intensity  of  the  CN  overtones.  In  all  these  calculations  the  perturbative  results  are  in  excellent  agreement 
with  the  corresponding  variational  results. 

*K  K  Lehman  and  A  M.  Smith,  J  Chem  Phys  93,  6140  (1990) 


Address:  Department  of  Chemistry  and  Theoretical  Chemistry  Institute,  University  of  Wisconsin  -  Madison, 
Madison,  WI  53706 


TC10  (10:53) 


REDUCED  MASS  OF  RING  PUCKERING  AS  A  FUNCTKMJ  OF  PUCK^ING  COORDINATES  F(» 

RING  MOLECULES 

WenyunZhao  and  J.  R.  Duns 

The  reduced  mass  of  dre  rii%  puckering  motions  for  some  four-membered  ring  mcdeodes  has  been 
calculated  based  on  the  structural  parameters  obtained  from  ab  Mtio  geometry  optimizatioa  miniiatinn. 
corre^wnding  to  a  s«^  of  individual  puckering  angles.  The  dqjendence  of  the  reduced  mass  on  die  puckering 
coordinate  is  cmsidoably  different  from  previous  studies  where  the  ring  defimnation  and  roddng  were 

assum^  to  be  constant  By  using  the  reduced  mass  function  in  die  eiqmssion  fo  the  kinetic  energy  and 
Gaussian-polynmnial  potaidal  fiinctitm,  die  scdutions  of  the  ring  puckering  Hamiltonian  rqmiduce  die  frequencies 
of  hot  bands  of  pudoering  transitions  very  wdi.  Mmeover,  the  puckering  angle  determined  firnn  diis  pntentiai 
funcdcm  agrees  with  the  angle  obtained  frm  other  structural  studies. 


Addl^:  Dqnrtment  of  Chemistry,  Univmity  of  South  Carolina,  Columbia,  South  Carolina  29208,  USA 


TC11  (11:04) 


SF(  GAS  INTEGRATED  INTENSITIES  AS  A  FUNCTION  OF  DENSITY 
CQRINNE  T.  DELAYE  AND  KICHASL  B.  THOMAS 

Index  of  rafreeclon  MMuraaenca  on  SF|  ae  alcroueve  end  vtatble  frequencies 
suggest  that  oolllalen>induoad>abaorpelon  bands  (CIA)  should  be  present  in  SF|, 
In  addition  to  the  lr*allowed  bands.  This  would  explain  the  donslt7  dependence 
of  the  Index  neasureaenta  /!/.  Integrating  the  absorption  coefficient  k(i/)  over 
the  entire  vibrational  band  yields  the  Integrated  Intensity,  which  Is  related  to 
the  absorber  density  p  by: 


k(w)dy  -  e^p  +  ojp* 


where  oj  Is  the  linear  Integrated  absorption  coefficient  and  represents  the 
allowed  band  contribution  and  e|  Is  the  binary  Integrated  absorption  coefficient 
and  represents  the  CIA  band  contribution.  Previous  aeesureasnta  have  been  aede 
at  hl^  densities  /2,3/.  However,  low  density  aeasureaents  are  also  needed  to 
subatantieta  the  existence  of  CIA  bends.  A  10  aster  White  call  Is  used  to 
collect  data  with  a  Fourier  Transfora  Spectroaeter.  Assualng  s  linear  law 
(02-0) ,  In  the  31/3  band,  the  coefficient  03  Is  larger  at  high  densities  than  at 
low  densities.  The  relative  difference  Is  about  lOt.  A  quadratic  law  Is  used 
to  fit  the  data  for  this  band  (ai*2641.S  ca/aol  and  03-3. 38a5  cB*/aol*).;  Accuracy 
of  the  integrated  Intensities  Is  leas  than  2%,  and  the  relative  errors  between 
our  experlaental  data  and  data  obtained  with  the  quadratic  law  are  less  chan 
4.5t.:  Therefore,  for  the  3i'3  band,  contributions  of  CIA  to  the  bend  Intensity 
appear  to  be  larger  than  Che  experlaental  uncertainty. 


/!/  G.  Bimbaua  and  T.K  Bose,  J.  Chea  Phys  71,  17  (1979). 

/!/  C.  Chapadoa  and  G..  Bimbaua,  J.  Nolec.  Spaccrosc.  132,  323  (1988). 

/3/  M.E  Thomas  andM.J.  Unevsky,  J.  Quant.  Spectrosc.  Transfer.  42,  465  (1989). 


Address:'  Applied  Physics  laboratory,  The  Johns  Hopkins  University, 
Uurel  Md  20723 
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TC12  (11:20) 


CONTIiraUH  ABSORPTION  MEASUREMENTS  AND  LINE  SHAPE  MODEL  COMPARISONS 


MICHAEL  E.  THCMIAS  AND  CORINNE  T.,  DEUYE 

Absorption  spactrs  of  H2O  are  recordad  In  dlffaranc  spactrsl  window  regions 
with  a  Fourier  Tranafom  SpeetroBacsr  and  a  high  tawparature-high  pressure  cell. 
Pure  CO2  and  N2  broadened  CO2  spectra  are  also  obtained  in  the  4.1  pa  region 
where  far  wing  absorption  dominates.  In  this  case  a  10  SMtar  White  call  is  also 
used  which  allows  lower  density  measurements  to  be  made. 

Bimbaum's  line  shape  /!/  is  used  to  represent  the  far  wing  absorption  of 
CO2  and  H2O.  The  theory  is  semismpirical  and  does  not  include  line  mixing. 
Corrections  which  account  for  line  mixing  contributions  arc  needed  to  obtain 
agreement  with  experiment.  Justification  for  these  corrections  will  be  given. 

/!/  C.  Birnbaum,  J. Quant.  Spsetrosc.  Radiat.-  Transfer  21,  S97  (1979). 

Address:'  Applied  Physics  Laboratory,  The  Johns  Hopkins  University, 

Uurel,  HD  20723 


TC13  (11:36) 

pmzoELEcnuc  detection  of  overtone  spectra  of 

LIQUIDS  WITH  C.W.  LASER  EXCITATION. 

CARLOS  MANZANARES  and  VICTOR  BLUNT. 

To  study  overtone  absorptions  in  (’.ondeiued  phases,  a  technique  is 
presented  which  uses  a  piezoelmric  detector,  lock-in  atnpliflcation  and  a 
C.W.  dye  laser  modulated  at  frequencies  from  10  kHz  to  120  kHz  with  an 
acousto-optic  modulator.  Acoustic  resonance  frequencies  calculated  for  a 
cyl*"drical  cell  are  observed  experimentally  using  Ikiuid  Si(CH3)4  as  the 
sample.  The  acoustic  signal  is  found  to  be  proportiorul  to  the  laser  power. 
The  Av  «  S,  6,  and  7  overtimes  of  the  C-H  stretehing  mode  of  Si(CH3)4 
have  been  recorded  The  sensitivity  of  the  technique  is  discussed. 

Carlos  Manzanares  and  Victor  Blunt;  Department  of  Chemistry,  Baylor 
University,  Waco,  TX  46498. 


TC14  (11:52)  cancelled 


INFRARED  AND  RAMAN  SPECTRA  AND  VIBRATIWiAL  ANALYSES  OF  CYCLOPENTADIEN.'L  THALLIUM 
V.  A.  t«IER  AND  D.  P.  MCDERMOH 

Complete  vibrational  analyses  of  Cyclopes  Jlienyl  (CPDA)  thallium  have  been 
performed  resulting  in  two  different  sisgile  valence  force  fields.. 

One  force  field  was  obtained  from  a  fit  to  MOPAC/MINDO  generated  vibrational 
frequencies.-  The  other  force  field  is  a  set  of  true  empirical  force  constants 
obtained  from  fitting  to  IR  and  Raman-observed  frequencies.  Comparison  of  the  two 
force  fields  shows  th«  to  be  remarkably  similar. 

The  Raman  spectrum  of  CPDA  thalliim  is  interesting  and  singular  because  it  has 
unusually  narrow  and  sharp  ff  stretching  bands  which  have  only  been  observed  before 
in  IR  spectra  of  CPDA-met.!  compounds. 

Although  CPDA-thdllium  is  believed  to  be  a  simple  ionic  salt  in  the  solid  phase^, 
explanation  of  the  Raman  spectrum  can  oe  provided  only  through  the  assumption  of  a 
"sandwich"  compound  to  some  extent  in  the  solid  phase.- 

U.  Frassort,  E.  Menegus  and  C.  Panattoni,  Nature.  199,  1087  (1963). 


Address  of  Meier:  New  Jersey  Medical  College,  Newark,  NJ.- 


Address  of  MeSerwott;  Division  of  Science  and  Math,  lees  College,  Jackson, 
Kentucky  4f3357 
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TE1  (1:30) 


The  Rotationally  Resolved,  Near  Infrared  Spectrum  of  the  Aigon-Mcthylactylene  van  dCT 
Waals  Complex 

Thomas  A.  Blake.  Shao-Hui  Tseng,  Marius  Leweicnz,  Paul  Swift,  and  Roben  O.  Watts. 

A  molecular  beam/optothermal  detection  technique  and  F-center  laser  system  have  been 
used  to  obtain  the  rotationally  resolved,  near  infrared  spectrum  of  the  argon-methylacetylene 
van  der  Waals  complex  in  the  vicinity  of  the  V  =  1,  C  -  H  stretch  of  the  methylacetylenc 
monomer  at  3335  cm'*.  Of  the  ca.  140  transitions  observed  (linewidths  15  -  20  MHz  fwhm), 
59  have  been  assigned  to  an  A  internal  rotor  state,  b-type  spectrum  of  the  complex.  These 
transitions  have  been  fit  using  a  Watson  A  reduction  Hamilttmian  in  a  P  representation.  The  fit 
constants  for  the  A  state  are:  A'  =  0.2910(2)  cm'*,  B'  =  0.06109(7),  C  =  0.05(XX)(4),  A"  = 
0.2939(4),  B"  =  0.06i27(8),  C"  =  0.04991(6),  vq  =  3334.5220(5)  cm'*.  The  A  state  band 
center  is  red  shifted  from  the  monomer  band  center  by  0.5374(8)  cm'*.  A  preliminary  estimate 
of  the  complex's  structure  (estimate  based  on  (B  +  C)  /  2  and  B  •  C  values  of  trial  structures) 
has  the  angle  between  the  symmetry  axis  of  the  methylacetylene  and  a  line  connecting  the  triple 
bond  center  to  the  argon  at  90“  and  the  length  of  this  line  as  3.60A. 


Washington  98195. 


-10,  University  of  Washington,  Seattle, 


TE2  (1:47) 

CORIOLIS  COUPLING  IN  THE  LOWEST  it  STATE  OF  Ar-HBr  AND  Ar-HCl 
S.W.  Raave.  M.A.  Dvorak,  D.W.  Firth,  atrd  K.R.  Laopold 

Tha  P  and  R  branohaa  of  tha  lowast  n  banding  vibration  of  Ar- 
HBr  and  Ar-HCl  hava  baan  obaarvad  using  a  tunabla  far  Infrarad 
apactronatar  oouplad  to  a  planar  fraa  jat  axpanaion.  In  conjunction 
with  existing  nlcrowava  data,  and  with  previous  Baaauranents  on  tha 
Q  branches  of  these  transitions,  the  aeasureaents  provide  the  J- 
dependence  of  the  C-type  doubling  splittings  in  the  n  state.  For 
Ar-HBr,  the  splittings  are  a  highly  nonlinear  function  of  JfJ-t-l), 
indicating  the  presence  of  another  state  which  is  Coriolis  coupled 
to,  and  fortuitously  near-degenerate  with  the  <r  state.  The 
implications  of  this  result  are  discussed  in  relation  to  the  beat 
available  potential  energy  surface  for  the  system.  For  Ar-HCl,  the 
rovibrational  frequencies  for  the  n  bend  are  analyzed 
simultaneously  with  existing  data  for  the  S  bend  and  E  stretch  to 
give  deperturbed  rotational  constants  and  Coriolis  coupling 
parameters.  The  deperturbed  rotational  constants  for  the  E  bend  of 
the  ^^Cl  and  ^^Cl  species  are  discussed  in  c'urms  of  the  predicted 
antihydrogen  bonded  geometry  for  that  state,  and  the  Coriolis 
coupling  constants  are  compared  with  those  previously  measured  on 
the  HCl(v=l)  potential  surface. 


Address  of  Reeve.  Dvorak,  and  Leopold;  Department  of  Chemistry, 
University  of  Minnesota,  Minneapolis,  MN  55455 
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TE3(2:04) 

POTENTIAL  ANISOTROPY  AND  THE  INTOARED  SPECTRA  OF  Hj-CO  AND  Hj-Nj  VAN  DER  WAALS 
COMPI^XES 

Claudio  Chuagui  and  Robert  J.  Le  Roy 

FuUy*ie»dved  inftaied  spectra  the  weakly  bound  diatom-diattmi  Van  der  Waals  complexes  H2-CO  and  H2- 
N2  have  recently  beat  measured  by  McKellar.*  An  essential  first  step  towards  the  detennination  of  »xurate  poten¬ 
tial  energy  surfaces  fot  such  systems  is  obtainiag  an  understanding  how  their  energy  level  piUtans  depend  on  the 
anisotropy  of  the  associated  potential  energy  surfaces. 

Because  <rf  the  large  rotational  level  spacing  and  near-spherical  nature  of  diatomic  hydrogen,  to  a  (good!)  first 
approximation  the  energy  level  patterns  <rf  H2(j-0)-(diatom)  comidexes  are  qualitatively  very  similar  to  those 
foimed  between  that  diatom  and  a  stnictureless  atom.  As  a  result,  we  may  use  analogies  with  (atom)-(diatom) 
comidexes  for  which  realistic  potential  energy  surfaces  are  available,  and  generate  plausible  trial  spectra  fm  the 
H2(j=‘0)-(diatom)  species  of  interest  In  this  paper,  we  use  this  qtproach  to  investigate  the  erfect  of  the  CO  and 
N2  anisotropy  on  pnxlicted  infrared  spectra  fot  the  H2(j>0KX>  and  H20'^0)-N2  Van  der  Waals  complexes.  The 
resulM  of  this  stu^  and  the  validity  of  this  sin^ified  ^^iroach  will  be  discussed,  with  emidiasis  being  placed  on 
the  question  of  how  to  utilize  such  results  to  facilitate  the  determination  of  fidJ  potential  oreigy  surfaces  for  such 
systems. 

‘  A.R.W.  McKellaf./  Chem.  Phyt.  >3, 18  (1990). _ 

Address:  Ouelph-Waterloo  Centre  fm  Graduate  W(^  in  Qiemistiy,  University  of  Waterloo,  Waterloo,  Ontario 
N2L3ai,  Canada. 


TE4  (2:21) 


AN  "ITERATIVE  SECULAR  EQUATION"  METHOD  FOR  CALCULATING  ROVIBRATIONAL  STATES 
OF  WEAKLY-BOUND  COMPLEXES 
Tom  Slee  and  Robert  J.  Le  Roy 

A  new  method  for  calculating  rovitmtional  states  of  weakly-bound  combes  from  a  given  multi-dimensional 
potential  surface  is  deaaibed  and  tested.  This  "iterative  secular  equation"  (ISE)  method  generates  eigenvalues  and 
wave  Auctions  for  a  few  stotes  at  a  tune,  which  makes  it  ptrtkuli^  useful  for  simulating  Van  dm  Waals  spectra, 
and  for  use  in  least-squares  fitting  to  such  spectra  to  determine  potential  energy  surfaces.  The  ISE  method  is  in 
principle  exact  for  bound  states,  and  it  yields  reliable  estimates  of  the  energies  and  widths  of  metasuble  levels.  The 
range  of  applicability  of  the  ISE  method  is  demonstrated  by  application  to  complexes  such  as  He-C2H2.  He-HF, 
Ar-HCN,  and  Ar-HC/.  The  ISE  method  is  also  shown  to  be  more  efficient  than  certain  other  coupled-channel  or 
basis-set  methods,  for  many  problems. 


Address:  Guelph-Waterloo  Centre  for  Graduate  Work  in  Chemistry,  University  of  Waterloo,  Waterloo,  Ontario 
N2L3G1,  Canada. 


TE5  (2:38) 

DEVELOPMENT  OF  A  FULL  3-DIMENSIONAL  POTENTIAL  ENERGY  SURFACE  FOR  He-HF 
FROM  HIGH-RESOLUnON  SPECTROSCOPY 

Tom  Slee  and  Robert  J .  Le  Roy 

All  previous  rnfannai  energy  surfaces  determined  for  (alkali  halide)-(iare  gas)  buners  have  treated  the  diatom 
as  a  rigid  rotor  However,  the  recent  high-reso.ution  near-infrared  spectra  of  He-HF  and  He-DF  repotted  by 
Lovejoy  and  Nesbitt  {wovide  data  from  which  we  are  developing  tfull  potential  energy  surface,  including  the  HF 
stretching  degree  of  freedom,  by  perfotnung  direct  least-squares  fits  to  the  experimental  data.  This  analysis  exploits 
the  ability  erf  our  recently-devek^  ISE  method  to  rapidly  and  accurately  generate  energies  and  widths  for  bound 
and  states.  Our  determination  of  an  amsotro{Hc  and  stretching-dependent  potential  energy  surface  using 

the  ISE  method  will  be  described. 

Address  Guelph-Waterloo  Centre  fw  Graduate  Work  m  Chemistry,,  Umversity  of  Waterloo,  Wateiloo,  Ontario 
N2L3G1,  Canada. 
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TE6  (2:55) 

SHICTROSCOPIC  DUGNOSnCS  FOR  TEMPERATURE,  CLUSTER  SIZE  AND  DEGREE  OF 
SOLVATION  IN  INHOMOGENEOUS  VAN  DER  WAALS  CLUSTERS 

Man  Am  Kmetic  and  Robert  J.  Le  Roy 

Recent  experiments  by  Scoies  et  al.^  on  the  spectroscopy  of  rare  gas  clusters  containing  an  iniiaied  active 
ciironio|4iore  such  as  SF^  w  Sii,  suggest  that  for  different  sdvent/solute  combinations,  the  impurity  may  find  itself 
preferentially  either  buried  inskk  the  cluster,  or  sitting  on  its  surface.  Previous  theoretical  woric  suggests  that  a 
characteristk  <k)ublet  diey  observe  in  the  infrared  spectra  of  moderately  large  (n  2 10^)  SFg-(Ar)„  clusters  is  due  to 
the  SF(  being  only  partially  immersed  in  the  bath  of  perturbing  Ar  atoms.  The  present  p^  reports  the  results  of 
recent  simulations  (h»igned  to  associate  features  of  such  spectra  with  the  degree  to  which  tlw  solute  chromqrhote 
molecule  is  immmsed  in  the  rare  gu  solvent,  and  the  temperature  and  sue  of  these  clusters. 

*  0.  Scolei,  privue  comimnicaikM  (1991). 

Address:  Guelph-Watoloo  Centre  for  Graduate  Woric  in  Chemistry,  University  of  Waterloo,  Waterloo,  Ontario 
N2L3G1,  Canada. 
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TE7  (3:27) 


TUNNBLING  SPLITTINGS  IN  A-BX4  TYPE  VAN  DER  WAALS  MOLECULES 
NOBUKIMI  OHASHI  AND  JON  T.  HOUGEN 


Takaml  and  Jdrlsaen^  have  observed  an  infrared  diode-laaer  apcctrum  of  Ar-SIF,^  ahowlng 
complicated  features  which  may  arise  from  internal  notions.  Analysis  of  the  spectrum  is 
hindered  at  present,  however,  by  strong  overlapping  lines  from  the  SiP^  monomer.  Kswashima  and 
Hirota^  have  studied  the  microwave  spectrum  of  Na*BH4  in  the  gas  phase.  Although  this  spectrum 
does  not  appear  to  show  tunneling  splittings  in  the  ground  vibrational  state,  such  splittings 
may  well  appear  in  vibratlonaily  excited  states. 

Motivated  by  these  observations  we  have  undertaken  a  theoretical  study  to  paraneteriee 
tunneling-rotational  energy  level  expressions  and  predict  tunneling  splitting  patterns  in  weakly 
bound  A-BX4  type  complexes,  provided  that  the  internal  motions  correspond  to  tunneling  through 
relatively  high  barriers  separating  the  various  equilibrium  frameworks.  Because  the  spherical 
top  subunit  can  internally  rotate  about  axes  pointing  in  a  number  of  different  directions,  this 
type  of  complex  is  well  suited  for  application  of  the  formalism  originally  developed  for  the 
water  dimer. 

The  number  of  frameworks  between  which  tunneling  occurs  will  depend  on  the  equilibrium 
geometry  of  the  complex,  possible  numbers  of  frameworks  being  A,  6,  12,  or  24.  The  lowest 
number  of  frameworks  arises  when  the  complex  has  the  highest  (03^)  sysmetry,  i.e.,  when  atom  A 
is  located  at  the  center  of  a  face  of  the  BX4  tetrahedron,  or  directly  above  one  vertex.-  The 
highest  number  of  frameworks  arises  when  the  complex  has  no  symmetry,  i.e.,  when  the  atom  A  is 
located  off-center  on  a  face  or  not  directly  above  a  vertex.  In  the  present  study  we  consider 
only  the  03^  case,  with  its  four  equilibrium  frameworks.  We  further  assume  that  the  tetrahedral 
structure  of  the  BX4  subunit  remains  unaltered  during  the  large-amplitude  internal-rotation 
tunneling  motion. 

In  the  talk  we  describe  a  coordinate  system  for  the  large-amplitude  motion,  together  with 
the  associated  G24  group  theoretical  formalism,  basis  set  functions,  and  Hamiltonian  matix.  We 
also  present  some  possible  two-parameter  splitting  patterns. 


^M.  Takami  and  L.  Jorissen,  private  coomunication.; 

^Y.  Kawashima  and  E.;  Hirota,  1990  Molecular  Structure  Symposium,  Kyushu  University,  Japan. 


Address  of  Ohashi :  Department  of  Physics,  Faculty  of  Science,  Kanazawa  University,  Kanazawa  920, 
Japan 

Address  of  Hougen:  Molecular  Physics  Division,  National  Institute  of  Standards  and  Technology, 
Gaithersburg,  MD  20899 
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TE8  (3:44) 


MICROWAVE  SPECTRUM  AND  STRUCTURE  OF  THE  KETENE— ETHYLENE  COMPLEX:,  AN  EXAMPLE  OF  THE 
2it  +  Ztr  CYCLOADDITION  REACTION 

F.  J,  LOVAS,  R,  D.  SUENRAM,  C.W.  GILLIES.  AND  J.  Z.,  GILLIES 

The  microwave  spectrum  of  the  CH2CO — CH2=CH2  complex  was  observed  In  a  pulsed-beam  Fourier 
transform  microwave  spectrometer..  In  addition  to  the  normal  Isotopic  species,  which  exhibits  a 
b-type  rotational  spectrum  and  four  states  due  to  Internal  motions,  complexes  of  ketene  with 
erans-CHD=GDH  and  CD2=CH2  have  been  observed  and  these  also  exhibit  four  states,  while  the 
ketene — cis*CHD=CHD  species  exhibits  two  states.  Spectral  analysis  yields  the  rotational 
constants  for  CH2CO— CH2=CH2 : 

A  =  7494.141(2)  MHz,  B  =  2276.441(6)  MHz,  and  C  »  1966.992(6)  MHz.. 

The  structural  analysis,  assuming  fixed  monomer  geometries,  shows  that  the  ketene  unit  lies 
In  the  a,b-plane  of  the  complex  and  the  symmetry  axis  of  ethylene  Is  parallel  to  the  c-axls, 

1.9.  the  symmetry  axis  of  the  two  units  are  crossed  at  90*,  with  a  center  of  mass  separation, 
Rcig,  of  3.46  A..  Stark  effect  measurements  for  the  normal  Isotopic  species  provide  the  dipole 
moment  components  0  D,  Mb  “  1.376(1)  D  and  ^c  ~  ^  ^  which  are  consistent  with  the 
structural  results.  Further  details  concerning  the  tunneling  motions  and  structure  analysis 
will  be  given.  Comparisons  with  related  complexes,  such  as  kctene-acetylene,  and  cycloaddltlon 
prototype  species  will  be  presented.. 


Address  of  Lovas  and  Suenram  ;  Molecular 
Technology,  Gaithersburg,  MO  20899 
Address  of  C.  H.  Gillies  :  Department  of 
12180 
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MICROWAVE  SPECTRUM  AND  STRUCTURE  OF  THE  OC— SO2  COMPLEX 
F.  J.  LOVAS  AND  R.  D.  SUENRAM 

The  microwave  spectrum  of  the  OC — SO2  complex  was  observed  In  a  pulsed-beam  Fourier 
transform  microwave  spectrometer  and  exhibits  an  a-  and  c-type  rotational  spectrum.  In  addition 
to  the  normal  isotopic  species,  the  ^^S02  and  ^^CO  substituted  isotopic  species  were  studied  in 
natural  abundance.  Spectral  analysis  yields  the  rotational  constants  for  OC — SO2:' 

A  =  8869.377(3)  MHz,  B  >  1493.699(1)  MHz,  and  C  =  1332.206(1)  MHz.  Further  work  Is  in  progress 
on  the  spectrum  of  the  C^®0  Isotopic  form. 

Stark  effect  nisasureotents  for  the  normal  isotopic  species  provide  the  dipole  moment 
components  Ma  =  0.321(1)  D,  pj,  =  0  D  and  Mc  -  1.600(2)  D,  The  structural  analysis,,  assuming 
fixed  monomer  geometries,  shows  that  the  CO  unit  and  the  symmetry  axis  of  SO2  lie  in  the  a,c- 
plane  of  the  T-shaped  complex  and  the  oxygen  atoms  of  SO2  are  located  s3nDnetrlcally 
perpendicular  to  the  a,c-plane.  The  center  of  mass  separation,  Rcmi.  4.059(1)  A  and  the  C-S 
distance  is  3.506  A  with  the  carbon  atom  participating  in  the  van  der  Waals  bond.  Further 
details  concerning  the  spectral  and  structure  analysis  will  be  given.  Comparisons  with  related 
complexes  will  be  presented. 


Address  of  Lovas  and  Suepram  .  Molecular  Physics  Division,  National  Institute  of  Standards  and 
Technology,  Gaithersburg,.  MD  20899 
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ROTATIONAL  SPECTRUM  OF  THE  METHANE-HATER  VAN  DER  HAALS  COMPLEX. 

R.  D.  SUENRAM.  G,  T.  FRASER,  AND  F.  J.  LOVAS 

Uaing  rocatlonal  conitants  obtained  Buiarow  and  co-worfcera  in  their  ground  breaking  work  on 
the  far  Infrared  spectrum  of  the  CH4-H2O*  we  have  located  nine  J^T-l  rotational  transitions  in 
the  region  of  17-17.6  GHz  using  a  pulced-nozzle  Fourler-transforai  microwave  spectrometer.  A 
careful  analysis  of  first  and  second  order  Stark  effects  displayed  by  these  transitions  allows  us 
to  confirm  a  number  of  the  symmetry  state  labels  previously  assigned  by  Busarow  and  co-workers^ 
for  some  of  the  rotational-internal  rotor  states  observed.  Electric  dipole  noMnts  determined 
from  the  various  transitions  range  from  ••  0.6  to  0.8  Debye.  A  discussion  of  these  Stark 
effect  meaaurements  will  be  presented. 


^  K.  L.  Busarow,  R.  C.  Cohen,  C.  A..  Schuttenmaer ,  Y.  T.  Lee,  and  R.  3.,  Saykally,  4S'ch  Sym..  on 
Mol.  Spectrosc,,  1990,  TAlO  and  private  communications. 


Address  of  Suatiram.  Fraser,  and  Lovas  :  Molecular  Physics  Division,  National  Institute  of 
Standards  and  Technology,  Gaithersburg,  Maryland  20899,  USA 
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DEUTERATED-ACETYLENE  DIMERS'.  THE  TUNNELING  MOTIONS  OF  (DCCD)2,  (DCCH)2,,  DCCD-DCCH,  DCCH-DCCD,, 
HCCH-DCCD,  and  HCCH-DCCH  FROM  THEIR  MICROWAVE  SPECTRA 

K.  MATSUMURA,,  F.  J.  LOVAS.  R,  D.  SUENRAM 

The  rotational  spectra  of  deutarated  acetylene  dimers,  which  ware  produced  in  a  swlacular 
beam  at  1  K  using  11  mixtures  of  HCCH,  DCCi:,.  and  DCCD  in  Ar,  were  observed  v;th  a  pulssd-besm 
Fourier  transform  microwave  spectrometer.  All  types  of  the  deuterated  acetylene  dimers  in  which 
a  D  atom  participates  in  the  hydrogen-bond  were  observed,  i.e,  (DCCDlji  (DCCH)2i  DCCD-DCCH, 
DCCH-DCCD,.  HCCH-DCCD,  and  HCCH-DCCH.  However,,  we  could  not  detect  any  form  of  the  mixed  H/D 
diners  in  which  the  hydrogen  atom  is  located  In  the  hydrogen-bond.  From  the  Intarcontferslon 
tunneling  spectra,  the  tunneling  potential  of  (DCCD);  was  analyzed  by  using  a  one -coordinate 
model  (Fraser  at  alA)  and  the  potential  depth  was  determined  to  be  V4  3S.577  cm'',,  which  is 
2.371  cn'^  deeper  than  that  of  (HCCH);  studied  by  Fraser  at  ai.^.  Also  we  applied  a  modified 
version  of  the  one -coordinate  model  was  also  applied  to  the  other  deuterated  acetylene  diners. 

A  discussion  of  the  observed  spectra  and  tunneling  model  will  be  presented. 


^  C  T  Fraser,  R  D  Suenran,  F  J.  Lovas,  A.  S  Pine,  J,  T.  Hougen,  W.  3.  Lafferty,  and 
J.  S.  Muenter,  J.  Chen.  Phys.  89,  6028  (1988;. 


Address  of  Lovas  and  Suenran  Molecular  Physics  Division,  National  Institute  of  Standards  and 
Technology,  Geithersburg,  MD  20899 
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DISSOCIATION  OF  B  STATE  Ij  INDUCED  IN  VAN  DER  WAAIS  COMPLEXES 
M  L  Burke  and  W.  Klemperer 

Electronic  predissociation  of  the  B  state  of  van  der  Waals  complexes  of  Ij  has  been  studied 
via  simultaneous  optical  absorption  and  laser  induced  Buorescence  measurements  in  a  planar  jet 
The  complexing  partner  of  I2  induces  mixing  of  the  bound  B  state  with  nearby  repulsive  states  to 
induce  I-I  bond  cleavage  and  thus  fluorescence  quenching.  Absolute  values  of  fluorescence  quantum 
yiei..s  are  obtained  by  normalizing  fluorescence  and  absorption  spectra  for  the  complexes  to  those 
of  uncomplexed  Ij.  The  magnitude  of  the  electronic  state  coupling  has  been  probed  as  a  function 
of  the  strength  of  the  van  der  Waals  bond  by  varying  the  complexing  partner  of  ij 


Address  of  Burke  and  Klemperer.  Dept  of  Chemistry,  Harvard  University.  Cambridge,  MA  021.3.S 


86 


TE13  (5:04) 

STRUCTURE  AND  INTERNAL  MOTION  OF  COMPLEXES  OF  NCCN  WITH  NCCN,  NH3, 
AND  HjO 

I.  Suni.  S.  Lee,  and  W.,  Klemperer 

Microwave  and  radiofrequency  spectra  have  been  obtained  for  the  complexes  of  NCCN  with 
itself,  with  NH3  and  with  H3O.  All  three  systems  are  T-shaped  with  the  heavy  atoms  in  a  Cj« 
arrangement  and  all  yield  spectra  perturbed  by  internal  motion.  The  NH3  subunit  in  NH3-NCCN 
exhibits  nearly  free  internal  rotation  with  respect  to  the  NCCN  framework,  whereas  the  K3O  sub¬ 
unit  in  H3O-NCCN  has  a  moderate  torsional  barrier.  In  (NCCN)]  the  rotational  spectrum  appears 
to  be  perturbed  by  a  low-frequency  bending  vibratk  ,  probably  the  vibration  associated  with  the 
inversion  tunnelling  observed  in  (HCCH)].  NH3-NCCN  has  ?  dipole  moment  of  1.96D  with  a 
3.O63A  distance  between  the  bonded  nitrogen  and  the  cyanogen  center-of-mass.  In  (NCCN)]  this 
distance  is  3.142A  and  the  dipole  moment  0.420D. 


Address  of  Suni,  Lee,  and  Klemperer;  Dept,  of  Chemistry,  Harvard  University,  Cambridge,  MA 
02138. 
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PURE  ROTATIONAL  TRANSITIONS  IN  SCO)  PARA  HYDROGEN 
T.Bvers  and  T.  Oka 

High  lesoIuticMi  infrared  spectroscq)y  of  pure  rotational  and  rovibrational  transidtxis  in  sdid  hydrogen  has  become  an 
area  of  increasing  expwimental  and  theoretical  interest  in  our  laboratory.  In  particular,  the  tetrahexacontapole  induced 
pure  rotational  transition  in  solid  para  hydrogen  has  been  observed  to  consist  of  three  components'  as  a  result  of  the  interaction 
of  the  molecule  with  the  crystal  environment.^ 

In  order  to  understand  the  observed  spectrum  and  to  plan  future  experiments  to  search  for  other  possible  transitiwis,  we 
use  the  first  priiKiples  theory  developed  by  Van  Kranendonk^  and  others  to  calculate  the  expected  splitting  of  an  arbitrary 
rotational  level  and  the  intensities  of  the  corresponding  transitions.  We  extend  the  previous  calculation  by  including  higher 
multipcde  ttroments  and  higher  order  effects.  Such  a  calculation  is  relevant  in  view  of  the  hi{d>  resolution  and  high  sensitivity 
attainable  by  laser  spectroscopy. 

'm.  Okamura,  M.-C.Chan,  T.Oka,  Phys.  Rev.  Lett.  62,  32  (1989). 

^M.'C.  Chan,  T.  Oka,  to  be  published. 

^J.  Van  Kranendonk,  Solid  Hydrogen.  Plenum  Press,  New  Ymk,  1983 


Address  of  Byers  and  Oka:  Dqurtment  of  Chemistry  and  Department  of  Astronomy  and  Astrophysics,  The  University  of 
Chicago,  Chicago,  IL  60637-1403 


TF2  (1 :47) 

CRYSTAL  FIELD  SPLITTING  OF  THE  A  7  =  6  PURE  ROTATIONAL  W'o(O)  TRANSITION  OF  SOLID 
HYDROGEN;  THEORY  AND  OBSERVATION 

MAN-CHORCHAN  AND  TAKESHI  OKA 

The  pure  rotational  IV  (A  7  =  6)  transition  of  solid  parahydrogen  has  been  studied  using  high  resolution  difference 
frequency  spectroscopy.  In  addition  to  the  sharp  feature  reported  in  the  previous  work,'  two  new  peaks  were  observed. 
This  triplet  structure  agrees  with  the  prediction  fixrni  group  theory.^  These  features  were  interpreted  as  the  A#  levels  in  the 
7  =  6  state  split  by  crystal  field  interactions,  based  on  the  fact  that  the  relative  intensities  of  these  emnponents  vary 
depending  on  the  polarization  of  infrared  source.  Unlike  the  7  =  2  roton,  whose  M  splitting  was  interpreted  by  the  roton 
hopping  model  of  Van  Kranendonk,^  the  7  =  6  roton  is  relatively  localued  based  on  an  order  of  magnitude  estimation  of 
the  hopping  Hamiltonian.  The  observed  splitting  of  ~0.01  cm"’  was  therefore  explained  by  the  anisotropic  induction  and 
dispersion  interactions  of  a  localized  7  =  6  roton  with  the  surrounding  7  =  0  molecules  using  the  same  treatment  as  the 
case  of  the  crystal  field  effect  of  a  localized  7  =  1  molecule  in  an  otherwise  7  =  0  solid.*  The  M  value  of  each  component 
was  assigned  according  to  intensity^  and  energy  calculations.  The  assignments,  crystal  field  splitting,  and  spectral 
linewidth  will  be  discussed  following  this  idea. 


*M.  Okumura,  M.-C.  Chan,  and  T.  Oka,  Phys.  Rev.  Lett.  62,  32  (1989). 

^R.  E.  Miller  and  J.  C.  Deems,  7.  Chem.  Phys.  59, 4871  (1973). 

H.  Van  Kranendonk,  Physica  25, 1 180  (1959);  J.  Van  Kranendonk,  Can.  7.  Phys.  38, 240  (1960). 
“S.  Luryi  and  J.  Van  Kranendonk,  Can.  7.  Phys.  57, 933  (1979). 

K.  Balasubramanian,  R.  D’Souza,  R.  D'Cunha,  and  K.  N,,  Rao,  Can.  7.  Pkys.  67, 79  (1989). 


Address  of  (Hhan  and  Oka:  Department  of  Chemistry  and  Department  of  Astronomy  and  Astrophysics,  the  University  of 
Chicago,  Chicago,  IL  60637. 


88 


TF3  (2:04) 

ANALYSIS  OF  THE  NEAREST  NEIGHBORING  (nn)  o-Hj  PAIR  TRANSITIONS  IN  THE  FUNDAMENTAL  Q- 
BRANCH  OF  SOLID  HYDROGEN:  GROUP  THEORY  AND  INTENSITY  CALCULATIONS 

MAN:CH0R  CHAN  AND  TAKESHI  OKA 

A  rich  spectrum  composed  of  hundreds  of  transitions  with  typical  linewidth  of  ~20  MHz  has  recently  been 
observed'  in  the  fundamental  Q  branch  of  solid  P-H2  (containing  ~0.2%  0-H2)  using  high  resolution  difference  frequency 
infrared  laser  q)ectroscopy.  These  features  have  been  ascribed  to  the  anisotropic  electrostatic  quadrupole-quadrupole  and 
crystal  field  splitting  of  the  vibrational  transition  of  a  pair  of  interacting  o-Hj  molecules.  While  we  are  far  from  good 
understanding  of  the  rich  spectrum,  attempts  have  been  made  to  assign  the  transitions  due  to  nn  pairs  of  o-Hj,  based  on 
group  dreoretical  considerations,  and  the  observed  frequencies  and  intensities.  The  symmetry  group  of  an  nn  pair  has 
been  ctmstructed  by  extending  the  group  theory  of  matrix  isolated  molecule  developed  by  Miller  and  Decius.^  The 
transition  intensities  due  to  four  different  mechanisms  were  calculated  based  on  the  earlier  theoretical  studies  of  Harris, 
Betlinsky,  and  Hardy.^  A  discussion  on  the  detailed  analysis  based  on  symmetry  considerations,  intensities  calculations, 
and  the  new  observations  of  the  dependence  of  polarization  of  the  infnutd  radiation  on  the  intensities  will  be  presented. 

'M.-C.  Chan,  M.  Okumura,  C.  M.  Gabrys,  L.-W.  Xu,  B.  D.  Rehfuss,  and  T.  Oka,  submitted  to  Phys.  Rev.  Lett, 

*R.  E.  Miller  and  J.  C.  Decius,  J.  Chem.  Hiys.  59, 4871  (1973). 

’a.  B.  Hairis,  A.  J.  Berlinsky,  and  W.  N.  Hardy,  Can.  J.  Phys.  55,  1180  (1977). 


Address  of  Chan  and  Oka:  Department  of  Chemistry  and  Department  of  Astronomy  and  Astrophysics,  the  Univenity  of 
Chicago,  Chicago,  IL  60637. 


TF4  (2:21) 


DYE  LASER  SPECTROSCOPY  OP  MOLECULAR  HYDROGEN 

DAVID  FERGUSON.  K.  NARAHARI  RAO,  LEE  LARSEN,  and  M.  E.  MICKELSON. 

The  Hi  S(l)  and  S(0)  lines  havo  been  aeasured  at  various  pressures 

in  the  range  200  Torr  to  3000  Torr ,  using  a  ring  dye  laser,  at  an  optical 
path  of  5.984  kilometers.  Initial  analysis  shows  a  possible  non-linear 
density  ("pressure")  shift  of  the  4-0  S(l)  line  at  low  densities;  this  is  in 
contrast  to  the  usual  straight  line  extrapolation*'^.  The  experimental  set¬ 
up  also  revealed  an  interesting  interferruce  effect  in  White-type  multiple 
path  absorption  cells.,  A  new  method  for  multiple  beam  injection  in  a  White 
cell  will  also  be  described.,  A  measurement  of  the  5-0  S(l)  line  is  being 
attempted  . 


*A.R.W.  McKellar,  "The  Significance  of  Pressure  Shifts  tor  the  Interpretation 
of  Ht  Quadrupole  Lines  in  Planetary  Spectra",  ICARUS  212-219  (1974). 

^Susan  Lynn  Bragg,  "An  Experimental  Study  or  the  Vibrational-Rotational 
Spectrum  of  Molecular  Hydrogen:,  Ph.:  D.  Dissertation,  Washington 
University  (1981)., 

^K.-  Narahari  Rao,  M.  E.  Mickelson,  and  J .,  T.  Trauger,  J.  Mol.  Structure,  217 . 
85-98  (1990). 


Address  of  Ferguson  and  Rao:  Department  of  Physics,  The  Ohio  State 
Uni-i,  ersity  ,  Columbus,  Ohio,  43210. 

Address  of  Larsen  and  Mickelson:,  Department  of  Physics  and  Astronomy, 
Denison  University  Granville,  Ohio,  43023. 
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TF5  (2:38) 


INDUCED  INFRARED  ABSORPTION  SPECTRA  OF  THE  DOUBLE  TRANSITIONS  (vO+l)  +  Dj  (v-0+1) 

C.  T.  W.  HSIEH  and  S.  PADDI  REDDY 

Collision-induced  infrared  absorption  spectra  of  the  double  transitions  of  H2  (v^>^l)  and 
Dj  (v>0^1)  have  been  observed  at  77  K  and  201  K  for  the  first  time  in  the  spectral  region 
7000  -  8000  cm~^.  The  spectra  were  recorded  with  a  2  m  absorption  cell  for  total  gas  densities 
up  to  550  amagat  with  partial  gas  density  ratio  of  1:1  of  and  Dj  at  both  teoperatures.  The 
observed  transitions  at  77  K,  for  example,  are  interpreted  In  terms  of  the  following  transitions: 

Qi  (1,0)  of  Hj  +  Qi  (2,1,0)  of  Dj, 

Qi  (1,0)  of  +  Si  (0)  of  Dj, 

Qi  (1,0)  of  Hj  +  S,  (1)  of  Dj, 

Si  (0)  of  Hj  +  Qi  (2,1,0)  of  Dj,  and 
Si  (1)  of  Hj  +  Qi  (2,1,0)  of  Dj. 

Analysis  of  the  experimental  absorption  profiles  will  be  presented  using  two  different  line 
shapes  proposed  in  recent  literature.  The  absorption  coefficients,  line-shape  parameters,  etc., 
obtained  from  the  analysis  will  be  also  presented.  The  present  spectra  of  Hj  -f  Dj  will  be 
compared  with  those  obtained  for  Hj  at  77  K  and  Dj  at  77  K  in  their  first  overtone  regions  and 
the  arising  problems  will  be  discussed. 

Address;  Department  of  Physics,  Memorial  University  of  Nfld,  St.  John's,  Nfld,  CANADA,  AIB  3X7 
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TF'1  (3:05) 

ANALYSIS  OF  THE  sj  AND  9o  BANDS  OF  CH2DF 
W.  Lewis-Bevan.  D.F.  Eggers,  W.D.  Stork  and  M.C.L.  Gerry. 

In  a  previous  paper,*  Lewis-Bevan  et  al.  outlined  the  assignment  and  analysis  of  the  two  stronger 
fundamentals  of  CH2DF  in  the  9-1 1  pm  region,  V5  and  v^,  together  with  weaker  vp  fundamental.  At  that 
time  It  was  suggested  that  the  inclusion  of  vg  would  aid  in  the  analysis  of  the  data.  In  this  paper  we  report 
the  progress  of  the  analysis  of  the  four  fundamentals.  The  data  were  re-recorded  using  both  a  high 
resolution  BOMEM  DA3.()()2  FT-IR  instrument  and  a  tunable  diode  laser.  The  diode  la.ser  was  used  to 
improve  the  resolution,  sensitivity,  and  signal  to  noise  of  the  very  weak  ''Q-branches  of  the  vp 
fundamental,  first  observed  in  the  FT-IR  spectrum. 

The  analysis  has  been  extended  to  include  the  strong  vg  fundamental.  Molecular  constants  will  be  repotted 
for  the  ground  state  and  all  four  excited  vibrational  states  of  the  molecule. 

*  W.  Lewis-Bevan,  D.F.  Eggers,  W.D.  Stork  and  M.C  L.  Gerry,  Paper  MF7  at  the  Forty-Fifth 
Symposium  on  Molecular  Spectroscopy,  June  11-15, 1990. 


Address  of  Lewis-Bevan  and  Stork:  I^partment  of  Chemistry  and  Biochemistry,  Southern  Illinois 
University,  Carbondale,  Illinois  62901-4409. 

Address  of  Eggers'  Department  of  Chemistry  BG- 10,  University  of  Washington,  Seattle  WA  98195. 
Address  of  Genrv:  Department  of  Chemistry,  University  of  British  Columbia.  Vancouver,  B.C.  V6T 
1Y6,  Canada. 
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TF'2(3:17) 

INFRARED  DIODE  LASER  SPECTROSCOPY  OF  FORMYL  CHLORIDE:  THE 
BAND 

Don  E.  Kristiansen  and  W.  Lewis-Bevan 

Fonnyl  chloride  is  an  unstable  compound  with  a  half  life  of  approximately  30  minutes.  The 
molecule  has  been  observed  in  the  reaction  of  oztme  with  chhHinated  hydrocarbons.  In  this  study,  formyl 
chloride  was  prepared  by  the  method  of  Takeo  and  Matsumura.^  in  which  formic  acid  was  passed  over 
PCI5  at  room  temperature.  Based  upon  low  resolution  studies, 2  the  V6  band  at  932.3  cm'l  (H-C  out-of¬ 
plane  bend)  should  be  perturbed,  presumably  by  a  con  Jlis  interaction  with  with  the  V4  fundamental  (C-Cl 
stretch)  which  is  a  very  intense  perpendicular  band  at  739  cm-i.  The  ve  band,  which  is  a  pure  C-type 
band,  is  very  weak  and  lends  itself  to  study  utuier  the  high  S/N  of  the  diode  laser.  The  results  of  the 
analysis  and  assignment  will  be  discussed. 


*  H.  Takeo  and  C.  Matsumura,  J.  Chem.  Phys.  64, 4536  (1976) 

2 1.C.  Hisatsune  and  J.  Heicklen,  Canad.  J.  Spectrosc.  18, 77  (1973). 


Address  of  Kristiansen  and  Levris-Bevan:  Dept,  of  Chemistry  and  Biochemistry,  Southern  Illinois 
University,  Carbondale,  Illinois  62901-4409 


TF'3  (3:29) 

ANALYSIS  OF  THE  CORIOLIS  COUPLED  4,*  AND  6^  BANDS  OF  DBFj 

W.  D.  Stork  and  W.  Lewis-Bevan 

A  previous  study  cm  the  normal  species,  HBFa,^  indirectly  estimated  the  position  of  the  unseen  in¬ 
plane  bending  fundamental,  V6  via  a  small  Coriolis  perturbation.  In  an  attempt  to  observe  this  fundamental 
directly,  the  deut'irated  analogue,  DBF2,  was  prepared  in  situ  and  its  infrared  absorption  spectrum  was 
recorded  between  700  and  920  cm  *  using  a  high  resolution  Bomem  DA3.002  FT-IR  instrument.  The 
strongest  band  in  this  region  is  the  D-B  out-of-plane  bending  fundamental,  V4.  This  type-C  band  is 
heavily  perturbed  via  a  Coriolis  interaction.  The  nature  of  the  perturbation  has  been  established  together 
with  the  assignment  of  transitions  from  the  very  weak  type-A,  D-B  in-plane  bending  fundamental,  vg,  the 
other  fundamental  involved  m  the  perturbation. 

The  results  of  the  assignments  for  both  the  V4  and  V(,  bands  will  be  discussed,  including  the 
evaluation  of  ground  and  upper  state  rotational  constants  for  both  D'  *BF2  and  DIOBF2.  The  nature  of 
some  observed  perturbations  will  also  be  discussed. 

*  M.C.L.  Gerry,  W.  Lewis-Bevan,  D  J.  MacLennan,  A.J.  Merer,  and  N  P.C  Westwood,  J  Mol 
Spectrosc  98.  143  (1986) 


Address  of  Stork  and  Lewis-Bevan:  Dept  of  Chemistry  and  Biochemistry,  Couthem  Illinois  University, 
Carbondale,  Illinois  62901-4409 


TF'4(3:41) 


AB  INITIQ  CALCULATION  OF  VIBRATIONAL  ABSORPTION  AND  CIRCULAR 
DICHROISM  SPECTRA  USING  MP2  FORCE  FIELDS:  ASSIGNMENT  OF  THE 
VIBRATIONAL  SPECTRA  OF  2-OXETANONE.  4-METHYL  AND  3-METHYL-2- 
OXETANONE 

C.  CHABALOW/SKI.  K.J,  JALKANEN,  F.J.  DEVLIN  AND  PJ.  STEPHENS 


The  vibrational  absorption  spectra  ot  2-oxetanone,  and  its  4-  and  3-methyl 
derivatives  and  the  vibrational  circular  dichroism  (VCD)  spectra  of  4-  and  3-msthyl-2- 
oxetanone  are  predicted  using  harmonic  force  fields  calculated  at  the  MP2  level  of 
approximation.  The  results  are  compared  with  the  predictions  of  SCF  harmonic  fores 
fields  and  with  available  experimental  data.  The  spectra  calculated  using  6-31 G*  and 
6  -31 G**  MP2  force  fields  lead  to  nearly  unambiguous  assignment  of  the  experimental 
spectra  of  2-oxetanone,  4-methyl-2-oxetanone  and  3-methyl-2-oxetanone. 

Address  for  Chabalowski:  U.S.  Army  Ballistic  Research  Laboratory,  Aberdeen  Proving 
QtwndTMD  21005-5066. 

Address  ter  Jalkanan.  Devlin  and  Stephens:  Department  of  Chemistry,  University  of 
Southern  California,  Los  Angeles,  CA  30089-0482. 


TF'5  (3:58) 


AB  INITIO  CALCULATION  OF  VIBRATIONAL  ABSORPTION  AND  CIRCULAR 
DICHROISM  SPECTRA  USING  MP2  FORCE  FIELDS:  CONFORMATIONAL 
ANALYSIS  OF  METHYL  GLYCOLATE  AND  METHYL  LACTATE 
R.  B'lRSI,  F.J.  DEVLIN.  C.  CHABALOWSKI  ANDP.J.  STEPHENS 

The  vibrational  absorption  spectra  of  methyl  glycoiate  and  lactate  and  the 
vibrational  circular  dichroism  (VCD)  spectrum  of  methyl  lactate  are  predicted  for  several 
conformers  of  each  molecule  using  harmonic  force  fields  calculated  at  the  MP2  level  of 
appro  ;fmation.  The  results  are  comphri'*  with  available  experimental  spectra.  The 
spectra  calculated  using  6-310*  or  6-310**  MP2  force  fields  permit  the  dominant 
solution  conformers  of  methyl  glycoiate  and  lactate  to  be  unambiguously  identified. 

Addfflaa.Jot  ,Burai.  .DflViia  ,aod,.,StaBbaM:  Department  of  Chemistry,  University  of 
Southern  California,  Los  Angeles.  CA  90089-0482. 

Address  for  Chabalowski:  U.S.  Army  Ballistic  Research  Laboratory, 
Aberdeen  Proving  Ground,  MO  21005-5066. 


TF'6  (4:15) 


FORMALISM  FOR  THE  CALCULATION  OF  ATOMIC  POUR  AND  AXIAL  TENSORS 
USING  LOCALIZED  MOLECUUR  ORBITALS 
T.D.  BOUMAN.  A.E.  HANSEN  AND  P.J.  STEPHENS 

Expressions  for  atomic  polar  and  axial  tensors  are  denved  via  the  Random 
Phase  Approximation  (RPA)  permitting  the  use  of  non-canonical  molecular  orbitals, 
including  localized  molecular  orbitals.  In  the  case  of  the  atomic  axial  tensors,  these 
expressions  permit  the  use  of  different  gauge  ongins  for  individual  molecular  orbitals 
Specific  expressions  resulting  from  the  Local  Origin  Gauge  (LORG)  of  Hansen  and 
Bouman  are  presented  The  Localized  Molecular  Orbital  algonthm  of  Nafie  and 
coworKers  for  atomic  axial  tensors  is  shown  to  be  an  approximation  to  the  LORG 
expression. 

An  efficient  methodology  for  the  calculation  of  atomic  polar  and  axial  tensors 
using  localized  molecular  orbitals  has  been  implemented  within  the  RPAC  program. 
Preliminary  results  obtained  for  several  small  molecules  will  be  presented 

Address  for  Bouman  Department  of  Chemistry,  Southern  Illinois  University, 
Edwardsville,  IL  62026 

Address  for  Hansen:  Department  of  Physical  Chemistry,  H  C.  ©rsted  Institute,  DK-2100 
Copenhagen  O,  Denmark 

Address  for  Stephens-  Department  of  Chemistry.  University  of  Southern  California,  Los 
Angeles,  CA  90089-0482 
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TF7  (4:32) 

MODELLING  THE  POTENTIAL  ENERGY  HYPERSURFACE  OF  THE  mT>ROGEN 

BOND  HCN-HF 

A.  Quinones.  G.  Bandarage,  R  R  Lucchese  and  J.  W.,  Bevan 

Initial  modelling  of  the  intermolecular  potential  hypersurface  of  the 
hydrogen  bond  dimer  HCN-HT  is  reported.  Extensive  experimental  rovibrational 
data  associated  with  dimer  fundamentals,  overtones  and  combination  bands 
allowed  us  to  obtain  a  pseudo-triatomic  intermolecular  potential  after  averaging 
over  vibrations  involving  the  HCN  fragment.  This  invert^  potential  was  tested  by 
a  variational  calculation  of  the  bound  states.  The  experimental  results  used  in  the 
inversion  are  reproduced  to  high  accuracy.  Ab-initio  potential  energy  surfaces(MP2, 
TZ2P)  were  calculated  for  similar  a  model,  and  the  bound  states  evaluated  using  the 
same  variational  calculation.  A  comparison  of  these  results  will  be  presented. 


Chemistry  Department,  Texas  A&M  University,  College  Station,  Texas  77M^. 


TF'8  (4:49) 


INVESTIGATTON  OF  RELATIVISTIC  EFFECTS  IN  HYDROGEN  BOND 
INTBRACTIONS:  OC-HI 

A.  Suckley^,  Z.  Wang*,  G.  Bandarage*.  R  R  Lucchese*, 

A.  C.  Legon*,  and  J.  W.  Bwan* 


The  hydrogen  bond  OC-HI  has  been  characterized  by  high  resolution 
microwave  and  ii^ared  spectroscopies  in  supersonic  seeded  molmilar  jets.  Ground 
state  molecular  parameters  determined  by  miaowave  pulsed  FTTR  supersonic  jet 
techniques  include: 

Bo  (MHz)  *900.9522(1)  Dj  (kHz)  *  2.519(1) 

Cn  (kHz)  *  0.94(18) 

X(MHz)  * -1346.238(13)  Xj  (kHz) » -8.27(31) 
and  derived  quantities: 

r(C-I)  =  4.285A  a *24.80  ko(Nm-i)  =  1.71  can  be 

estimated  from  these  analyses. 

Infrared  diode  laser  investigations  provide  a  band  origin  frequency  vq  of  V2 
CsO  stretching  vibration  at  2148  549040(29)  cm'*  corresponding  to  a  blue  shift  of 
5.27728(37)  cm'*  relative  to  free  monomer  CO.  Excited  state  B2  =  898.2728(33)  MHz. 
and  Dj(2)  =  2.614(24)  kHz.  are  evaluatei...  Experimental  results  and  ab-initio 
calculations  are  used  to  investigate  the  influence  of  relativistic  effects  in  this 
complex. 


*Chemistry  Department.  Texas  A&M  University.  College  Station.  Texas  77843 

fChristopher  Ingold  Laboratories.  Chemistry  Department.  University  College, 
London.  London  WCl  HOAl,  U-K- 
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TGI  (1:30) 


Kadlatlv*  Transition  Probabllltlas  for  all  Vibrational  Ltrals  in  tha  Stata  of  H7 

Barran  Xl  ZsniSftt  William  C.  Stwalley,  Stephen  R.  Langhtffi  G..  Valderrama  and  Hiehael  J. 
Berry 

With  the  complete  potential  energy  curve  and  dipole  moMnt  function  at  all  Intemuclear  dis¬ 
tances  R,  the  calculation  of  dipole  moment  matrix  elements  Is  possible  for  any  vibration- ro¬ 
tation  transition  desired. 

We  use  an  improved  potential  energy  curve  for  the  stata  of  HF.  It  Is  based  on  tha  spec¬ 
troscopically- determined  potential  of  Coxon  and  HaJ Igeorglou^  plus  the  proper  long-range  be¬ 
havior  detemlnad  by  Including  both  dispersion  and  exchange  effects.*  The  dipole  moment 
function  of  this  work  Is  obtained  from  CASSCF/MRCI  calculations  for  all  R.; 

We  report  dipole  moment  absorption  matrix  elements  and  Einstein  A  spontaneous  emission  coef¬ 
ficients  for  the  vibration- rotation  bands  within  the  state  of  HF  for  all  v  -  0  -  19  ob¬ 
served  levels  and  tha  v  •>  20  unobserved  level. 


*  J.  A.  Coxon  and  P.;  G.  Hajlgeorglou,  J.  Mol.,  Spectrosc.  14i,  25A  (1990). 

*  W.  T.  Zemke,  W..  C.  Stwalley,  J.  A.  Coxon  and  F.  G.  Hajlgeorglou,  Chem.  Phys.  Lett.  122< 

412  (1991). 

Address  pf  Zemke :  Department  of  Chemistry,  Wartburg  College,  Waverly,  lA  50677 

Address  Stwallev:  Center  for  Laser  Science  and  Engineering,  and  Departments  of  Chemistry 

and  Physics,  University  of  lows,  Iowa  City,  lA  52242. 

Address  pf  Lanshoff :  Ames  Research  Center,  NASA,  Moffett  Field,  CA  94035 
Address  pf  Valderrama  gpjJ  Berry :  Laser  Applications  Research  Center,  Houston  Area  Research 
Center,  4800  Research  Forest  Drive,  The  Woodlands,  TX  77381  and  Department  of  Chemistry, 
Rice  University.  Houston,  TX  77251 


TG2  (1:47) 

THE  MANY-LI^:E  SPECTRA  CF  OH  ANO  OD  NEAR  1850  A. 

J.A.  COXON,  r.:  HOLLAND,  ANO  K.P.  HUBER. 

We  have  observed  the  complex  VUV  spectra  of  OH  and  00  near  1850  in  emission  from  a  co¬ 
rona  discharge  through  supersonically  expanding  mixtures  of  H^O  or  D2O  with  He  or  Ar.-  The  emis¬ 
sion  is  particularly  strong  in  the  presence  of  He;  under  these  conditions  the  spectrum  produced 

with  D.,0  completely  changes  in  character  and  reveals  a  regular  lower-state  progression  of  red- 

^  2  2  + 
shaded  bands.  They  arise  in  transitions  from  a  single  II-  vibronlc  level  near  C  I  to  v"=13... 

9  ^ 

18  of  the  X  n.  ground  state  of  00,  extending  the  observations  of  the  ground  state  potential  to 
T  1  3  2 

within  2350  cm"  of  the  P  +  S  dissociation  limit  and  providing  the  first  experimental  evidence 
for  an  excited  n  state  of  the  hydroxyl  radical.;  In  all  probability  the  spectra  represent  the 
strongest  of  several  n-  n  transitions  predicted  by  van  Dishoeck  et  al.,  the  raoiative  beha¬ 
vior  of  the  loosely  bound  upper  state  being  strongly  influenced  by  overlapping  Rydberg  states 

2  12 

of  the  same  symmetry  and  by  the  unstable  H  state  from  0+  S  dissociation  products. 

^A..  Michel,  Z.;  Naturforschg.;  _12  a,  887  (1957);  P.  Felenbock  and  J.  Czarny,  Ann.,  Astropnys.,  27, 
,244  (1964). 

■^E.r.,  van  Dishoeck  and  A.  Dalgarno,  J.  Chem.  Phys.  79,  873  (1983);'  E.F.  van  Dishoeck,  M.C.  van 
Hemert,  A.C.  Allison,  and  A.  Dalgarno,  J.;  Chem.,  Phys.-  5709  (1984)., 


Address  of  Coxon:  Dept,  of  Chemistry,  Dalhousie  University,  Halifax,  Nova  Scotia,  Canada 
03H  4J3. 

Address  of  Holland:  "orscnungszentrum  Julich  GmbH,  Inst.  fJr  Atmospharische  Chemie,  0-5170 
Julich,  Germany., 

Address  of  Huber:.  Herzoerg  Inst.;  of  Astrophysics,  National  Research  Council,  Ottarta,  Ontario, 
Canada  KIA  0R6. 
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J-DEPENDENT  LIFETIMES  OF  NO(B2n)v,7* 

0.  E  OADD.  P.LlflffiSm  AND  T.  G.  SLANGER 

Homofeneous  intenction  iMweai  the  Rydberg  and  vaknoe  SUMS  of  NO  leads  to  bod!  imotsting 

qiecttoeoopy  end  difficult  inteiineadoa  of  neliitive  pnqieities,  made  inoie  coRqdksttd  by  piediN^ 

We  have  peifanned  iotadoiially  reserved  UF  studiei  of  die  ladittive  properties  of  die  v«>7  vibndoMl  level  the 
state  (tf  NO  from  JaO^  to  J«17  Thiee  types  of  d«a  were  obtained:  (1)  fhmesoence^citadoii  qiectra  to  investigate 

die  rotadonal  di^iendence  of  bands  in  the  B*X  7>v"  profiession,  (2)  diverted  fluoitsoeiKe  qwetrt  Bom  excitation 
qiediic  J  levds,  ai^  (3)  ndiadve  lifedmes  as  hm^ons  J. 

Hie  0"l/2toUeveisofdieB(7)  state  lie  30  cnr>  or  more  below  C(04).  They  have  lifedmes  in  die  range  200  to  700  ns, 
with  a  modest  decrease  as  dw  dissociadon  lindt  is  mossed  at  J*7JI.  The  Ini^endenoe  of  the  liftdroa  and  of  the  excita¬ 
tion  and  fluorescence  ^ectra  illustrate  the  influence  of  disttnt  interaction  vddi  the  C-state  (see  our  previotts  study  >  of  the 
lower  vaO-6  levels). 

The  Oa3/2  suUevels  of  B(7),  which  intersect  the  two  H  cotr^onents  of  C(0)  near  J»2.5-4.S,  have  much  shormr  decay 
lifetimes  for  low  J  values,  about  40  ns,  due  to  strong  localized  interacdon  with  C(0).  The  decay  rate  decreases  rapidly 
as  J  increases,  merging  with  the  values  obtained  for  Q>l/2  by  J>10.S 


*Reseaioh  suDOorted  by  NSF 

10.  B.  OaddudT  G.  Slanger,  J.  Chem.  Phys.  92, 2194  (1990). 


Address  of  Hueads  and  Slanpr  Molecular  Physics  Laboratory,  SRI  Iniemadonal,  Menlo  Paric,  CA  9402S 
runwni  sddwHM  tit  fisdH-  CSIRO  Div.  of  A^*!.  Phys.,  Lindfleld  NSW  2070,  Australia 
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HYPBIFINE  8TR0CTWR*  MEASUREMENTS  IN  THE  a’1I(X)  -  ELECTRONIC  TRANSITION  OF 

I^’CI  NEAR  THE  DISSOCIATION  LIMIT. ^ 

T.  J.  SLOTTERHACK.  J.  R.  JOTNSON,  K.  C.  JANDA,  D.  W.  PRATT  «nd  C.  M.  WESTERN 

Vibrational  lavals  near  tha  dissociation  limit  of  the  A^Ofl)  slsctronic  state 
of  I’^ici  have  been  studied  using  fluorssesnos  excitation  techniques.  By  using  a 
sii^fle  mode  ultra  high  resolution  ring  laser  and  a  well  collimated  molecular  beam, 
the  hyperflna  structure  due  to  both  the  Iodine  (I  -  5/2)  and  Chlorine  (I  <■  3/2) 
nuclei  have  been  resolved.  Calculation  of  the  high  energy  vibrational 
wavef unctions,  using  a  R.K.R  level  of  theory,  indicates  that  a  large  portion  of  a 
vibrational  period  is  spent  by  the  two  nuclei  at  Internuclear  separations  greater 
that:  their  total  van  der  Waals  radii.  This  observation  will  be  the  basis  for  a 
discussion  of  the  observed  trends  in  the  molecular  electronic  quadrupole  (eQqg  and 
eQqj)  and  magnetic  hyperflne  (a)  constants  in  terms  of  the  atomic  orientations  as 
a  function  of  Internuclear  separation. 


^Work  supported  by  NSF. 


Address  of  Slotterback.  Janda.  and  Pratt;  Department  of  Chemistry,  University  of 
Pittsburgh,  Pittsburgh,  Pa.  15260. 

Address  of  Western:  Department  of  Chemistry,  University  of  Bristol,  United  Kingdom. 
Address  of  Johnson:  Thompson  Electronics,  Dallas,  TX. 
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O^ERVATION  AND  ANALYS‘ ’  OF  KDN^AIR  TRANSITICWS  OF  Ig  IN  A 
FREE-JET  EXPANSION. 

J.  Tellinghuisen,  X.  Zheng.  S.  Fei,  and  M.  C.  Heaven. 

The  A'  state  of  I2  was  observed  for  the  first  time  in  a  free-jet 
expansion,  where  it  was  prepared  by  ArF  laser  excitation  of  12/Ar 
mixtures  close  to  the  nozzle^  Twenty  seven  bands  in  the  v*  •  0 
progression  of  the  O'  •  A'  transition  were  studied  by  laser  excitation 
spectroscopy,  leading  to  the  following  improved  constants  (cm*'<)  for 
die  A'  and  D*  states: 

Bo'  -  0.028054,  Be'  -  0.020528,  ae' «  5.3x10*5, 

(De-  103.953,  oeXe' -  0.2097,  i»eye‘-  2.687x10*4. 

Many  bands  of  the  6  -  A  transition  have  also  been  observed  .  These 
originate  from  A,  v*  -  0,  and  terminate  on  levels  v^th  25:Sv'^  of 
the  6  state.  Full  analyses  of  both  band  systems  will  be  presented. 

1.  J.  Tellinghuisen,  S.  Fei,  X.  Zheng,  and  M.  C.  Heaven,  Chem.  Phys.  Lett. 
lZfl.373  (1991). 

Address  of  Telllnahulsen:  Department  of  Chemistry,  Vanderbuilt 
University,  Nashville,  TN  37235. 

Address  of  Zhenn.  Fei.  and  Hesven;  Department  Of  Chemistry,  Emory 
University,  Atlanta,  QA  30322. 
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USER  INDUCED  FLUORESCENCE  SPECTRUM  OF  BIF  (A-X) 

HAHHEW  BOHN,  CHRIS  BERST,  AND  ERNEST  ^  DCTKO 

A  flow  tube  apparatus  enploylng  a  high  energy  discharge  has  recently  been 
fabricated  to  allow  the  production  and  observation  of  thernodynaalcally 
unstable  materials.  A  high  voltage  discharge  has  been  passed  through  a 

mixture  of  trlmethyl  bismuth  (TNB)  and  sulfur  hexafluoride  (SFa)  to  produce 
ground  state  BiF(X).  From  the  spectrally  resolved  cheml luminescence,  bands 
characteristic  of  the  BIF  (A-X  1-0,  2-5,  3-1,  4-2)  transitions  were  observed 
In  the  region  4250-47S0A.  Laser  Induced  fluorescence  (LIF)  spectra  of  the 
(A-X)  transitions  were  obtained  with  the  use  of  an  excloer  pumped  dye  laser 
(using  Stilbene  3  dye).  Initial  LIF  measurements  were  made  using  a  laser  line 
width  of  0.2  cm'*.  A  comparison  of  the  experimentally  determined  spectrum  with 
a  synthetic  spectrum  calculated  using  the  constants  of  Jones  and  McLean* 
Indicated  that  the  (A-X  1-0)  transition  of  BIF  was  being  excited.  The 
Intensity  of  the  LIF  was  studied  as  a  function  cf  reagent  gas  pressures  and 

d  lay  times  between  the  high  voltage  arc  and  the  laser  pulse.  Rotational 

temperature  measurements  were  made  using  an  etalon  which  reduced  the  laser 

linewidth  to  0.04  cm  *.  Twenty  shots  were  averaged  per  data  point  and  a  total 
of  1000  data  points  were  taken  for  the  (1-0)  transition.  The  rotational  lines 
were  found  to  be  in  Boltzmann  equilibrium  with  rotational  temperatures  near 
400K.  Rovlbronlc  constants  calculated  from  the  LIF  measurementr  will  be 
reported  and  discussed. 


’w.E.  Jones  and  T.D. McLean,  i.  Mol.  Soectrosc  90  481  (1981) 


ADDRESS:  PL/ARDJ,,  PHILLIPS  LABORATORY,;  KIRTLAND  AF  BASE,,  NM  87117-6008 
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HIGH  RESOLUTION  FOURIER  TRANSFORM  SPECTROSOWT  OF  SUPERSONICALLY  COOLED  CN 
RADICAL 

Brent  D.  Rehfuss,  M.  H.  Suh.  Teny.  A.  Miller  and  V.  E.  Bondybey 

We  have  reoendy  acquired  a  higii  readudon  Fourier  transfixm  qKCttomeier  with  the  primuy  interest  of 
studying  iixdecularendssionq>ectra,paitico]arly  in  the  inharedr^on.  If  one  wished  to  design  a  nxdecule  for  testing 
and  opthnizing  the  peifonnanoe  of  a  qtectrometer  over  a  wide  spet^  region,  one  could  hardly  conceive  of  a  better 
one  than  the  ^  radical.  CN  is  probably  the  roost  studied  diatomic  free  radkai,  and  its  properties  have  bem 
pteviot^  investigated,  including  a  recent  observation  by  Vaida  and  co-woikeis.* 

The  CN  radical  was  produced  in  a  corona  disdiarge  of  acetonitrile  entndned  in  an  inert  canier  gas,  argon  or 
helium,  and  expanded  through  a  0.2  roro  nozzle.  Stagnawn  pressures  of  10  >20]^  were  used.  Underdiese 
conditions  the  jnessutes  in  the  chamber  during  opendon  were  about  0 J  - 1  Totr.  The  nozzle  was  formed  from  a  thick 
walled  glass  capillary,  narrowed  at  one  end  to  provide  the  derited  size  orifice.  The  anode  consisted  of  a  sharpened  2 
mm  diameter  stainless  steel  wire.  The  metal  tubing  comwcting  the  vacuum  chamber  to  the  punq),  which  was  held  at 
ground  n^dal,  served  as  the  cathode.  Theanodewuheldat  3000  Vwithadischargecuttentof  typically  4>SmA. 

Vibrational  levels  of  the  B  -  X  transition  have  been  observed  up  to  v  ■  14  and  rotational  constants  have  been 
determined.  TheO-Otrsnsition  shows  evidenceof  a  dual  temperature,  that  mostlikelycoimponds  to  two  distinct 
formation  mechanisms  of  the  electronically  exdlod  B  state  molecules.  Viluational  levels  of  the  A  •  X  transition  have 
also  been  observed  up  to  v  ■  16  and  the  Av  -1,-2,  and  -3  bands  extend  well  into  the  near  IR  down  to  3000  curl 
Attempts  to  observe  m  X  sute  vibrational  emisito  ate  ongoing. 


>  E.  C  Richard,  D.  J.  Donaldson  and  V.  Vaida,  Chem.  Phys.  Un.  157, 29S  (1989). 


Address  of  Rehfuss.  Suh  and  Miller  Laser  Specttoacopy  Facility,  Depariment  of  Chemistty,  The  Ohio  State 
University,  Columbus,  Ohio  43210. 

Address  of  Boodvbev:  Institut  for  PhysikaliKhe  Chemie  der  Technischen  Univettiut,  Munchen,  8046  Oatching, 
Germany. 
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MICROWAVE  SPECTROSCOPY  OF  THE  V»3-10  LEVELS  OF  CNtX^E'*’) 

H.  I to.  S.  Yananoto,  S.  Salto,  and  K.  Kuchltsu 

The  fine  structure  and  hyperflne  coupling  constants  were  deteralned  by  an 

12  2  + 

analysis  of  the  nlcrowave  spectrua  of  the  CN(X  Z  ),  v>3-10  levels.  For 

example,  those  for  the  vslO  level  were  determined  as  follows  (in  MHz): 

8=51385.864(10),  D=0. 19606  (fixed),  Y=156. 777(  14  ) ,  b»-25. 841(66) ,  c=60. 70(21  ), 

and  eQqs-0 . 1 71 ( 68 ) ,  where  values  in  parentheses  denote  the  standard  errors. 

The  analysis  of  the  spin-rotation  constants,  together  with  the  reported 

values  for  the  ^^CN( X^E'*’) ,  v=0-9  levels,^  showed  that  the  second-order 

12  2  + 

perturbation  approximation  was  insufficient  for  the  CN(X  Z  ),  v=5-10  levels. 
Ihe  electronic  structure  of  the  CN(X^E^)  state  was  studied  on  the  basis  of  an 
analysis  of  the  vibrational  dependence  of  the  hyperfine  constants,  where  the 
free  atom  comparison  method  was  found  to  be  insufficient. 

^M.  Bogey,  C.  Demuync){,  and  J.L.  Destombes,  Chem.  Phys.  Lett.  102,  141  (1986). 


Address  of  Ito_and  Kuchltsu Department  of  Chemistry,  Nagaoka  University  of 
Technology,  Nagaoka  940-21,  Japan. 

Address  of  Yamamoto  and  Saito;'  Department  of  Astrophysics,  Faculty  of  Science, 
Nagoya  University,  Chikusa-ku,  Nagoya  464,  Japan 
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PHOTOFRAGMENT  SPECTROSCOPY  OF  CSj  AT  206-200 nin 
Caroline  Starrs  and  John  Hepburn 

The  photofragmentadon  CSj  in  the  region  206-200 nm  has  been  studied  under  supersonic  mdecular  beam 
conditions,  with  the  S  atom  products  being  detc:*fd  by  vacuum  ultraviolet  laser-induced  fluorescence.  The  excita- 
ti(m  spectrum  for  the  and  8(^2)  products  can  be  measured  by  scanning  the  photolysis  laso-  over  the  B 
(‘B2)^X‘2y  absoqition  system.  These  spectra  provide  information  on  the  spectroscopy  and  dynamics  of  the 
predissociating  B  state. 

Address:  Centre  fw  Molecular  Beams  and  Laser  Chemistry,  University  of  Waterloo,  Waterloo,  Ontario  N2L3G1, 
Canada. 
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HIGH  RESOLUTIOH  SPECTROSCOPY  OF  NA,  BY  CW  P.ESONANT  TWO-PHOTON  IONIZATION 
STEFAN  RAKOWSKY  AND  WOLFGANG  E.  ERSST 

Nn  clustnrn  ar«  gnnnratnd  In  a  aaadad  suparaonlc  nolacular  baan.  Na3  nolaculaa 
ara  raaonantly  axcltad  by  a  cw  aingla  noda  dya  lasar  and  aubaaquantly  lonltad  by 
a  cw  Argon  Icn  laaar.  Tha  Na3'^  signal  la  datactad  through  a  quadrupola  naas 
apaotroaetar. 

In  this  way,  apaotra  of  tha  B-X  transition  of  Na3  around  620  na  wars  raoordsd 
with  Ilnawidtha  of  0.1  to  1.  GHa.  Tha  rotational  transitions  axhiblt  dlffarant 
hyparflna  splittings  which  ara  rasolvad  for  part  of  tha  Unas. 

First  rasults  for  tha  rotational  constants  froa  an  analysis  of  tha  spaotra  with 
aodal  Haailtonlai.s  will  ba  raportad.  In  addition,  wa  ara  sattlng  up  an  optical- 
optical  doubla  rasonanca  axpariasnt  in  ordar  to  labal  savaral  rotational 
transitions. 


Addrass  of  authors;  Dapt.  of  Physics,  Tha  Pannsylvanla  Stats  Univsrsity, 
Unlvarslty  Park,  Pa. 16802 
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ROTATIONAL,  FINE,  AND  HYPERFINE  STRUCTURE  OF  Ar-OH  VAN  DER  WAALS  COMPLEX 

Bof-Chen  Chang.  David  W.  CuUin,  James  M.  Williamson,  Lian  Yu,  Brent  D.  Rehfuss,  and  Terry 
A.  Miller 

Last  year,  we  reported  the  observation  of  the  rotationally  resolved  spectrum  of  Ar-OH.* 
In  our  spectrum,  we  also  can  observe  the  fine  and  hyperfine  structur  ?  of  Ar-OH,  which  is  quite 
different  from  that  of  OH  radical.  We  have  finished  the  analysis  of  the  rotational,  fine,  and 
hyperfine  structure  of  the  Ar-OH  pure  van  der  Waals  stretch  bands  (A  bands).  The  results  show 
the  electronic  excited  state  of  Ar-OH  is  a  Hund’s  case  (b)~g  rather  than  the  Hund’s  case  (b)o ,  of 
OH.  The  Fermi  contact  constant  and  spin-rotation  coupling  constant  of  Ar-OH  are  724(12)  MHz 
and  28(12)  MHz  re^)ectivefy.  Compared  to  those  parameters  in  OH,  the  Fermi  contact  constant 
of  Ar-OH  decreases  ty  about  7%.  On  the  other  hand,  the  spin-rotation  coupling  constant  of  Ar- 
OH  is  about  10'^  of  that  of  OH.  The  details  of  this  analysis  will  be  discussed. 


*B.-C.  Chang,  D.  W.  Cullin,  J.  M.  Williamson,  B.  D.  Rehfuss,  L.  Yu,  and  T.  A.  Miller,  45th 
Symposium  on  Molecular  Spectroscopy,  The  Ohio  State  University,  June  11-15,  1990,  Columbus, 
Ohio,  Paper  TH  5 


Address  of  Authors:  Laser  Spectroscopy  Facility,  Department  of  Chemistry,  The  Ohio  State 
University,  120  West  18th  Avenue,  Columbus,  Ohio  43210 
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FLUORESCENCE  EXCITATION  AND  RESOLVED  EMISSION  SPECTRA  OF 
SUPERSONICALLY  COOIED  AljO 

Ming-Fang  Cai,  Christopher  C  Carter.  Teny  A.  Miller,  and  Vladimir  E.  Bondybey 

The  triatomic  oxide,  AI2O,  was  prepared  1^  oxidation  of  laser  vi^rized  aluminum, 
or  by  vaporization  of  alumina.  Both  fluorescence  excitation  and  wavelength  resolved 
emission  spectra  were  taken  of  a  transition  located  near  38249  cm'^  These  spectra  are 
consistent  with  a  linear,  centrosymmetric  Al-O-Al  structure.  Analysis  of  the  spectrum  yields 
an  AlO  bond  length  of  0.164  nm  and  values  of  525  cm*^  99  cm‘^  (II„),  and  992  cm'^ 
(Eg'*')  for  the  ground  state  fundamental  vibrations,  wUcb  are  in  good  agreement  with 
theoretical  values. 


Address  of  Authors:  Laser  Spectroscopy  Facility,  Department  of  Chemistry,  The  Ohio  State 
University,  120  West  18th  Avenue,  Columbus,  OH  43210 

Address  of  Bondvbev:Institut  fur  Physikalixche  Chemie,  T.  U.  Miinchcn  8046  Garching, 
Germany 
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LASER  IN.TUCEO  FLUORESCENCE  AND  STIMULATED  EMISSION  PUMPING 
OF  CD, 

Wei  Xie  and  Hai-Lung  Dai 

Laser  Induced  Fluorescence  (UP)  and  Stimulated  Emiasioa  timing  (SEP)  are  used  to 
characterize  the  CD,  i'A|  •*—*■  6*B,  rovilmxiic  tranaitioiis.  CD,  is  generated  from 
photolysis  of  d,-ketene.  Rotational  constants  and  vibrational  term  values  of  both 
electronic  states  have  been  determined.  Perturbations  to  the  I  state  rotadon-vibration 
level  enmies  caused  by  singlet-triplet  coupling  ^^wared  to  be  more  jmMninent  in  CD, 
than  in  C«,.  The  ratio  of  the  AI^3/A]Cb1  transition  intensities  it  compared  with  the 
ones  of  die  CH,  transitions,  this  allows  us  to  asaeu  the  importance  of  the 
Renner-Teller  effect  in  inducing  the  abnormally  strong  AK,«3  transitions. 


Address:  Department  of  Chemistry,  University  of  Pennsylvania,  Philadelidiia,  PA 
19104-6323 
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STRATOSCOPV:  THE  INTET  STELLAR  CONNECTION. . .  35  mia 

EMC  HERBST.  DqMUtmeiU  of  Physics,  Duke  Uidversity,  Duiham,  Nonh  Carolina,  27706. 


WA2 

MODELING  VIBRATION-ROTATION  W  SPHERICAL  TOP 

MOLECULES:  THEORY  AND  PRACnCE . 35  min. 

J.P.  CHAMPION.  Laboraudre  de  Spectronomie  Moleculairc  et  Instnim<  ntation  Laser, 
Uidversite  de  Bourgogne,  Dijon,  France. 


INTERMISSION 


WAS 


THEORETICAL  ANALYSIS  OF  ROVIBRATIONAL  STRUCTURE.  QUANTUM 
BIFURCATIONS  AND  CATASTROPHES. 

B.I.ZHILINSKII 

R«vi«M  of  racant  studiaa  on  qualitativa  phanomana  in  axcitad 
isolatad  nolaculas  [1-4]  Mill  ba  givan. 

Modifications  of  anargy  spactra  and  intranolacular  dynaiaicB  undar 
tha  variation  of  strict  or  approximata  intagrals  of  motion  ara 
studiad  thaoratically  for  diffarant  molacular  problams.  NaM  typas 
of  qualitativa  phanomana  appropriata  for  tha  quantum  syatams  with 
a  small  numbar  of  dagraas  of  fraadom  ara  pradietad  and  classifiad 
via  simultanaous  using  of  bifurcation  (catastropha)  thaory  artd 
group  thaoratical  approach. 

Manifestation  of  quantum  bifurcations  (catastrophes)  in  high 
resolution  molacular  spactra  is  discussed  on  diffarant  axass>las 
of  corx:reta  molecules.  Tha  importance  of  tha  approach  davalopad 
for  tha  prediction  of  tha  crucial  points  for  further  axparimantal 
study  is  avidancad. 


[1]  I.M.PavlichanKov,  B.I.Zhilinskii,  Ann. Pays. 184,  1  (1988) 

C2]  B.I.Zhilinskii,  Cham. Pays.  137,  1  (1989) 

[3]  D.A.Sadovskii ,  B.I.Zhilinskii.  J.P. Champion,  G. Pierre, 
J.Cham.Phys.  92,  1523  (1990) 

[4]  V.M.Krivtsun,  D.A.Sadovskii,  B.I.Zhilinskii,  J.Mol.Spectrosc. 
139,  126  (1990) 


Address  of  B.I.Zhilinskii:  Chemistry  Department,  Moscow  State 
University,  Moscow  119899  USSR 


WA4 

srecmioscoPY  by  ab  initio  quantum  chemistry 

NICHOLAS  C.ILKNDY 

It  is  now  possible  to  calculate  by  analytic  methods  first,  second,  third  and  fourth  derivatives  of  the  Self 
Cnnsiumt  Field  energy.  It  is  also  possible  to  calculate  first  and  second  derivatives  of  the  MP2  energy,  and  the  first 
derivative  of  more  sophisticated  methods  such  as  Coupled  Ouster  theoiy.  We  give  evidence  to  recommend  that  MP2 
(or  (X9  methods  should  be  used  for  the  quadratic  f«ce  field  and  S(7  for  the  anhannonic  field. 

We  use  second  order  perturbation  theory  to  calculate  the  spectroscopic  constants  (with  SPECTRO). 
Ai^lkations  will  be  repealed. 


Arirtiggi:  Depaitment  Chemistiy,  University  of  Cambridge,  Cambridge  CB2  lEW,  England 
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WAS 

TENTATIVE  IDENTIFICATION  OF  (H2)2  DIMER  EMISSION  IN  THE  2-MICRON  AURORAL 

SPECTRUM  OF  JUPITER 

L.  M.  TRAFTON  AND  J.  K.  G.  WATSON. 

The  auroral  emission  spectrum  of  Jupiter  is  normally  confined  to  small  areas  near  the  north  and  south  poles, 
but  on  two  occasions  in  Srotember  and  November  1988  much  more  widespread  activity  was  observed  in  the 
2-/sm  wavelength  region.  The  lines  observed  in  this  global-scale  activity  are  different  from  those  of  and 
in  the  normal  auroral  emission  at  this  wavelength,  and  were  difierent  on  the  two  difiSerent  occasions  in 
1988.  From  comparisons  with  laboratory  absorption  spectra’’^,  it  is  suggested  that  these  lines  are  due  to  the 
dimer  (Hj)*,  observed  in  emission  for  the  first  time.  The  November  1988  lines  have  unstable  upper  levels 
with  {  >  2,  while  the  September  1988  lines  have  bound  upper  levels  with  1  <  1.  The  proposed  explanation  of 
these  unusual  relative  intensities  is  that  the  November  lines  were  formed  by  inverse  premssodation  HJ  +  H] 
[(®j)j*l  “*  (Hj)2  -f  hi'  at  a  level  in  the  atmosphere  where  the  pressure  is  suiBdent  to  favor  the  two-body 
process  over  normd  auroral  quadrupole  emii.iiion  from  the  exdted  monomer  HJ,  whereas  the  September  lines 
were  from  a  higher-pressure  level  wUch  allows  the  three-body  process  H!  -f  H]  +  M  — i  (Hj)}*  -I-  M  -*  (Hj)] 
+  hv  +  l/l,  where  M  is  probably  Hj,  to  be  dominant.  This  interpretation  suggests  that  widespread  auroral 
activity  can  be  confined  to  different  pressure  levels  on  different  occasions. 


1.  A.  R.  W.  McKellar  and  H.  L.  Welsh,  Can.  J.  Pbys.  52, 1082-1089  (1974). 

2.  A.  R.  W.  McKellar,  J.,  CAem.  PAys.  92,  3281-3277  (1990). 


Address  of  Trafton:  McDonald  Observatory  and  Department  of  Astronomy,  University  of  Texas  at  Austin, 
Austin,  TX  78712. 

Address  of  Watson:  Hersberg  Institute  a(  Astrophysics,  National  Research  Council  of  Canada,  Ottawa,  On¬ 
tario,  Canada  KlA  0R6. 
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WEI  (1:30) 

CARBON  CAGE  RESEARCH  AT  RICE  UNIVERSITY 
Bv£..C.url 

An  overview  of  research  at  Rice  on  carbon  cage  molecules  will  be  presented.  This  research 
involves  several  different  laboratories  and  over  a  dozen  investigators.  The  emphasis  will  be  placed  on 
the  spectroscopic  end  chemical  physics  results  obtained,  primarily  in  the  laboratory  of  R.  E.  Smalley. 
In  particular,  molecular  beam  spectroscopies  of  Ceo  and  Ceo'*’  are  being  investigated  by  resonance 
enhanced  two  photon  ionization  (R2PI),  by  photoelectron  spectroscopy  of  Cso'  and  by 
photofragmentation  of  van  der  Waals  complexes  of  Ceo  and  Ceo'*^*  It  is  found  ^m  the  photoelectron 
spectrum  of  Ceo'  and  C70'  that  the  lowest  triplet  states  of  Ceo  and  C70  are  about  1.7  and  1.6  eV  above 
the  ground  singlet  electronic  state,  respectively.  By  time-resolved  RSS*I  probing,  the  lifetimes  of  these 
states,  when  prepared  by  4.03  eV  excitation,  are  42  and  41  jis  for  Ceo  and  C70  respectively.  The  van  der 
Waals  complex,  Ceo''''Ar  can  be  prepared  in  two  different  ways  and  exhibits  remarkably  different 
photofragmentation  properties  depending  upon  the  method  of  preparation.  Ongoing  work  is  aimed 
at  obtaining  the  electronic  spectra  of  vety  cold  Ceo  and  Ceo*^  by  R2PI. 


Address  of  Curl:  Department  of  Chemistry,  Rice  University,  Houston,  TX  77251. 


WE2  (2:03) 


Ohio  state  University  Symposium  on  Molecular  Spectroscopy 

June  17-31,  1991 


Title: 

From  Interstellar  Dust  to  Fullsrenea 
Author: 

Wolfgang  Kritachmor,  Nax-Planck-Institut  f&r  Kernphyaik 

PO  Box  103980 
D-6?00  Heidelberg 
Germany 


Abstract: 

During  the  work  in  which  we  attempted  to  simulate  the  strong 
interstellar  317  nm  absorption  by  laboratory  produced  soot,  we 
noticed  UV  absorptions  which  turned  out  to  belong  to  fullerenes 
formed  along  with  the  soot.  This  discovery  opsnd  the  way  to 
produce  the  fullerene  molecules  Cgg,  C7Q,  and  (with  a  much 
smaller  yield)  also  larger  species  in  gram  quantities.  As  the 
most  abundant  fullerene  we  obtained  the  soccerball  shaped  CgQ 
molecule.  After  extraction  from  the  soot,  the  fullerenes  can  be 
prepared  into  various  ways,  e.g.  in  the  form  of  vapour, 
amorphous  coatings,  or  crystalline  solids,  and  thus  studied  in 
much  geater  detail  than  was  prevoiusly  possible.  A  status  report 
of  our  work  on  the  UV  and  IR  spectra  of  fullerenes  will  be 
given. 


102 


WES  (2:36) 

Cbo  and  CeoM  COHPLEXES;  THEORETICAL  TREATMENT  OF  ELECTRONIC  STRUCTURE,  IONIZATION 

POTENTIALS.  AND  EXCITATION  ENERGIES 

RUSSElLtL-PITZEB 


Restricted  Hartree-Fock  ab  initio  calculations  using  relativistic  core 
potentials  were  performed  on  C„  and  C^M  (H-K,  Ca,  Mn,  Cs,  Ba,  La,  Eu,  U} 
complexes  with  N  as  the  central  metal  atom.  The  Icosahedral  symmetry  was  used 
to  great  advantage  In  the  calculations.  The  ground  and  excited  states  of  both 
neutral  complexes  and  their  positive  Ions  were  studies,  and  the  population 
analyses  for  the  ground  states  of  the  complexes  were  obtained.  The  Cgg  cage 
accepts  one  or  two  electrons  from  metal  atoms  In  a  formal  sense,  but  the  actual 
charge  Is  usually  less.  Electrons  In  Urge-radius  s  orbitals  on  the  metal  atom 
tend  to  move  outward  to  the  carbon  cage  or  Inward  to  smaller-radlus  d  orbitals 
on  the  metal  atom.  For  the  larger  metal  atoms.  Ionization  occurs  from  a  cage 
orbital  so  that  the  Ionization  potentials  of  these  complexes  are  almost  constant. 


Coworkers:  Agnes  H.  H.  Chang  and  Walter  C.  Ermler 

Address  of  Chano  and  Pitzer:  Department  of  Chemistry,  The  Ohio  State  University, 
120  West  18th  Avenue,  Columbus,  OH  43210 

Address  of  Ermler;  Department  of  Chemistry  and  Chemical  Engineering,  Stevens 
Institute  of  Technology,  Hoboken,  NJ  07030 


Intermission 


WE4  (3:20) 


THE  DISCOVERY  OF  Cgo.  THE  THIRD  FORM  OF  CARBON,  AND  ITS  IMPLICATIONS  FOR 

CHEMISTRY  ON  EARTH  AND  IN  SPACE 

H.'WLiRROTQ 

The  apparent  stability  of  C^q  Buckmlneterfullerene  was  originally  discovered 
during  a  study  of  the  rble  of  carbon  chemistry  In  space  and  Its  spheroidal 
hollow  cage  structure  has  now  been  confirmed  by  some  down-to-earth  experiments 
In  the  laboratory..  It  Is  difficult  to  eccept,  but  It  appears  that  this  third 
form  of  carbon  has  been  forming  spontaneously  under  our  noses  since  time 
immemorial.  It  is  the  spontaneous  creatit.n  of  this  most  beautiful  and  elusive  of 
species  which  has  major  Implications  for  a  deeper  understanding  of  the  chemical 
factors  governing  mechanism  In  organic  chemistry,  the  morphology  of  graphitic 
materials  and  the  composition  of  clrcumstellar  shells  and  the  Interstellar 
medium.  This  exciting  discovery,  which  promises  major  applications  In  the 
materials  area,  has  its  origins  in  a  fundamental  science  programme  which 
Involved  the  detection  of  long  carbon  chain  molecules  In  space  by  radioastronomy 
and  the  quest  for  an  understanding  of  how  they  came  to  be  there. 


Address;.  School  of  Chemistry  and  Molecular  Sciences,  University  of  Sussex, 
Brighton,  BNi  9QJ  UK. 
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WES  (3:53) 

INFRARED  EMISSION  SPECTRUM  OF  GAS  PHASE  Cm 

C.I.  FRUM,  R.  ENGLEMAN  JR.,  H.G.  HEDDERICH,  P.F.  BERNATH.  L.D.  LAMB  AND  D.R.  HUFFMAN 

The  gas  phase  infiraied  spectrum  of  Cm  has  been  observed  in  emission  with  the  National  Solar 
Observatory  Fourier  transform  spectrometer  at  Kitt  Peak.  Bands  attributable  to  the  molecule  are  found  at 
527.1  cm'*,  570.3  cm'*,  1169.1  cm'*  and  1406.9  cm'*,..  Additional  emission  features  are  tentatively  assigned  to 
C70  or  combination  bands  of  Cm-  A  new,  strong  emission  is  observed  at  1010.2  cm'*  belonging  to  an  unknown 
molecule.  None  of  these  features  can  be  associated  with  any  of  the  strong  emission  bands  observed  so  far  in 
astronomical  sources. 


Address  of  Frum.  Eneleman.  Hedderich  and  Bemath:  Department  of  Chemistry,  University  of  Arizona,  Tucson, 
Arizona,  85721  USA. 

Address  of  Lamb  and  Huffman:  Department  of  Physics,  University  of  Arizona,  Tucson,  Arizona  85721  USA, 
Current  Address  of  Hedderich  and  Bemath;  Departrrtent  of  Chemistry,  University  of  Waterloo,  Waterloo, 
Ontario,  Canada  N2L  3G1. 


WES  (4:26) 

Observation  of  the  Doubly  Charged,  Gas  Phase  Anion  of 
Buckminsterftillerene, 

PA,  Limbach,  LC.  Schweikhard,  KA.  Cowen,  M.T.  McDermott,  A.G.  Marihall,  and  J.V.  Coe 


The  fullerenes  exhibit  a  remarkable  ability  to  accommodate  excess  negative  charge.  We  have  observed 
CJ  in  a  Fourier  transform  ion  cyclotron  resonance  mass  spectrometer  by  laser  vaporization  of  raw  fullerene 
material  which  had  been  extracted  from  soot  produced  with  graphite  rods.  A  variety  of  tests  were  performed 
to  verify  the  existence  of  the  double  negatively  charged  species.  The  most  definitive  of  these  measures 
frequency  shifts  as  a  function  of  ICR  trapping  voltage. 


Address:  Department  of  Chemistry,  the  Ohio  State  University,  Columbus  OH  43210. 


WE7(4:38) 


ran  intrareo  bending  node  for  c,  trapped  in  At' 

P.A.  WITNEY.  L.N.  SHEN,  AND  W.R.N.  GRAHAM 

Th*  banding  soda  of  tha  C,  chain  has  baan  obsetved  for  tha  first  tine  at  172.4 
cm'*  in  the  Fouriar  transfom  spectrun  of  the  vacuum  ultraviolet  photolysis  products 
of  1,3-butadiene  and  acetylene  tra(^d  in  Ar  at  10  K.  The  assignnent  is  confiraed 
by  "C  isotopic  data;  is  consistent  with  the  earlier  identification'  of  the 
antisynnetric  C-C  stretching  node  at  1543.4  cn"'  (found  more  recently  in  the  gas 
phase'  at  1548 . 937  ca"') ;  and  is  in  agraeaent  with  tha  predictions  of  ab  initio 
calculations.' 

'Supported  by  the  N.N..  Keck  Foundation  and  the  Welch  Foundation  (Grant  p-0786)  .- 

'L.N,  Shen  and  H.R.M.  Graham,  J.-  Chem.  Phys.  ^  5115  (1989)  . 

'j.R.  Heath  and  R.J.  Sakally,  J.  Chen.  Phys.  94,  3271  (1991). 

'D.  Mlchalska,  H..  Chojnacki,  B.A..  Hess,  and  L.J..  Schaad,  Chem.  Phys.  Lett.  141. 
376  (1987).  _ 

Address  of  Withev  and  Graham:  Department  of  Physics,  Texas  Christian  University, 
Fort  North,  Texas,  76129.: 

Address  of  Shen;  Chemical  Engineering,  Box  2159,  Tale  University,  New  Haven, 
ConnectIcut7  06520 .; 
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WE8  (4:55) 

IS  C4  BENT? 
D.W.  EWING 


Cheung  and  Graham  have  recently  obtained  high  resolution  ESR 
spectra  of  the  C*  molecule  in  rare  gas  matricies  which  show 
splitting  of  the  perpendicular  lines  into  separate  x  and  y 
components.!  Their  interpretation  of  these  spectra  is  that 
triplet  C4  is  not  lineart  but  is  slightly  bent.  This  is  contrary 
to  several  recent  ab  initio  calculations. 

Using  larger  basis  sets  than  have  previously  been  employed 
for  C4 I  TZ2P  and  TZ2PF,  the  structure  of  this  molecule  has  been 
reinvestigated  via  ab  initio  calculations  which  include  electron 
correlation  to  second  order  in  the  many-body  perturbation  scheme. 
Linear,  several  forms  of  allnear,  and  rhombic  C4  were  studied. 

Within  the  levels  of  theory  employed  here,  triplet  C4  is  not 
bent,  but  rather  Is  linear.  The  amount  of  energy  required  to 
bend  linear  C4  is  quite  small,  however.  This  may  account  for  the 
molecule  being  slightly  bent  in  a  matrix.  The  Inclusion  of  f 
functions  in  the  basis  set  lowers  the  energy  of  rhombic  C4  about 
10  kJ/fflol  more  than  that  of  linear  C4 . 


!H.M.  Cheung  and  W.R.M.  Graham,  J.  Chem.  Phys.  £1,  6664 
(1989). 


Address  of  Ewir.<!  Department  of  Chemistry,  John  Carroll 
University,  Cleveland,  OH  44118. 


WE9  (5:07) 

Ab  initio  theoretical  predictions  of  the  equilibrium 
geometries  of  Cm,  Cto,  CsoHm  and  CgoFgo 

Gustavo  E.  Scuseria 

Department  of  Chemistry  and  Rice  Quantum  Institute, 

Rice  University,  Houston,  Texas  77251-1892 

The  recent  development  of  a  technique  to  obtain  Ceo  in  macroscopic  quantity  has  orig¬ 
inated  a  flurry  of  experiments  confirming,  among  other  things,  the  existence  of  the  icosahe- 
dral  soccer-ball  structure  for  this  form  of  elementary  carbon  proposed  bfick  in  1985,  In  this 
work,"  the  equilibrium  geometries  and  relative  stabilities  of  the  hypothetical  CeoHgo  and 
CeoFeo  molecules  are  predicted  at  the  self-consistent  field  (SCF)  Hartree-Fock  (HF)  level 
of  theory  employing  basis  sets  of  double  zeta  plus  polarization  (DZP)  cuality.  For  Cgo,  the 
geometry  was  also  optimized  with  a  larger  triple-zeta  plus  polarization  (TZP)  basis  set. 
For  Cbe  2,  the  1800  basis  functions  DZP  geometry  optimization  is  the  largest  ab  initio 
Hartree-Fock  analytic  energy  calculation  reported  to  date.  Results  obtained  in  this  work 
indicate  that  both  CgoHgo  and  CgoFeo  should  be  observable  in  the  laboratory. 

Ab  initio  SCF  HF  calculations  employing  basis  sets  of  DZP  quality  are  also  reported 
for  Cro-  The  Dg/,  rugby-ball  shaped  equilibrium  geometry,  obtained  via  analytic  energy 
derivatives,  is  reminiscent  of  Cm  except  for  a  '•ing  of  10  carbon  atoms  that  give  raise  to  a 
central  band  of  five  hexagons  composed  of  aromatic  C-C  bonds.  The  calculated  ionization 
potential  of  C70  (7.6  eV)  is  in  excellent  ojreement  with  recent  experimental  mesurements 

"  G.  E.  Scuseria,  Chem.  Phys.  Lett.  i76,  423  (1991). 
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WE10(5:19) 

EPR  SPECTRA  OF  C  ANIOH  AND  CATION  RADICALS 
60 

S.  G.  KOKOLICH  AND  D.  R.  HUFFMAN 

EPR  spectra  of  anion  and  cation  radicals  produced  froa  a  nearly  pure  C|g  saiq>le 
and  sanples  containing  C60  and  were  recorded  at  9.1  GHz.  The  aeasured  g-value 
which  is  assigned  to  (C^)*  is  2.003.  Three  different  g-values  near  2.000  for  three 
different  anion  radicals  of  were  observed.  Llnewidths  were  less  than  0.5 
gauss,  with  no  apparent  hyperflne  structure  for  any  of  the  ion  radicals. 


Address  of  Kukolich;  Department  of  Chemistry,  The  University  of  Arizona,  Tucson, 
Arizona,  85721 

Address  of  Huffman;  Department  of  Physics,  The  University  of  Arizona,  Tucson, 
Arizona,  85721 
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WF1  (1:30) 


COLLISIONAL  LINE  MIXING  IN  THE  RQq  BRANCH  OF  THE  V5  BAND  OF  CHsCe 

N.  LACOME,  L.  R.  BROWN.  C.  CHACKERIAN.  JR.  and  G.  TARRAGO 

The  RQo  transitions  of  the  V5  band  of  CH3C6  between  1459.5  and  1460.0  cm-i  show 
the  effects  of  line  mixing  in  the  0.005  cm*i  resolution  spectra  recorded  with  the  FTS  at  Kitt 
Peak  National  Observatory/National  Solar  Observatory,  The  line  mixing  has  been  modelled 
in  the  self-broadened  spectrum  of  methyl  chloride  using  the  MEG  (Modified  Exponential 
Gap)  law  for  scaling  inelastic  rates.  The  effect,  on  the  mixing,  of  different  collisional 
selection  rules  has  besn  Investigated.  The  line  positions.  Intensities  and  Vttifhave  been 
measured  for  the  RRo  branch  for  J  -  0  •  37  of  using  four  low  pressure  (0.2  to  0.7 

Torr)  and  four  higher  pressure  (8  to  23  Torr)  spectra.  The  accuracies  are  ±0.0003  cm’i 
for  the  positions,  ±3%  for  Intensities  and  ±4%  for  widths.  The  self-broadened  line  widths 
vary  from  0.582  to  0.248  cm-Vatm.  These  measurements  have  been  used  to  vaiidate  the 
line  parameters  used  in  the  calculations  and  to  obtain  the  parameters  In  the  MEG  scaling 
law. 

Addraaa  of  Lacoma:  Laboratolw  da  Spartfotshlmla  MolSculalra.  UnlwraltS  Plarra  at  MAria  finri*  Bm  F 
4  Place  Juuieu,  75252  Paris  Cedex  05,  France. 

Address  of  Brawn:  Jet  Propulsion  Laboratory,  4800  Oak  Grove  Drive,  Pasadena,  CA  91109,  USA. 
Address  of  Chackerian:  NASA  Ames  Research  Center,  Moffett  Field,  CA  94035-1000,  USA. 

Address  of  Tarrago:  L.P.M. A., University  de  Paris-Sud,Bat  350, 91405  Orsay  Cedex,  France. 


WF2(1;47) 

SELF- BROADENING  AND  LINE-MIXING  IN  HCN  Q  BRANCHES 
A.S.  PINE  AND  J.P,  LOONEY 

The  Q  branches  of  the  •'j+t'j  (4004  cn'*)  and  Vj+i/j  (2806  ca'*)  combination 
bands  and  the  i/i-i'2  (2599  cm"')  difference  hot  band  of  HCN  have  been  recorded  at 
pressures  from  1  to  400  Torr  using  a  tunable  difference-frequency  laser.  The 
self-broadening  coefficients  are  ider.cicai  for  all  three  bands  involving  the  kj  n 
bending  aode  and  are  within  experimental  error  of  those  reported  previously  for 
£-£  stretching  bands.-  The  J  dependence  of  the  self-broadening  oefficients 
exhibits  a  maximum  near  the  Boltzmann  population  peak  and  is  well  described  by 
semlclasslcal  line -broadening  theory  incorporating  known  measured  or  ab  initio 
dipole  and  quadrupole  moments,  curved  trajectories  and  an  isotropic  Lennard-Jones 
short-range  potential..  Line-mixing  is  evident  from  the  non-additive  Q-branch 
collapse  when  the  spectral  lines  overlap  due  to  pressure  broadening,  but  the  line 
coupling  is  reduced  by  the  £-£  cross-relaxation  in  the  f-doubled  n  bending 
vibration.  However,-  the  inelastic  rotational  collision  rates  required  to  fit  the 
spectral  line-mixing  profiles  are  poorly  represented  by  empirical  exponential- 
energy-gap  scaling  laws  for  both  R-T  and  R-R  energy  transfer.. 


Address:  Molecular  Physics  Division  (ASP)  and  Thermophysics  Division  (JPL) , 
National  Institute  of  Standards  and  Technology,  Gaithersburg,  MD  20899. 
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WF3  (2:04) 

MEASUREMENTS  OF  COLLISIONAL  WIDTHS  OF  H-O  FROM  FOURIER  TRANSFORM  FLAME 
SPECTRA  BETWEEN  800  AND  1800  CM  ' 

V.  DANA.  J.-Y.  MANDIN,  C.  CAMY-PEYRET,  J.-M.  FLAUD,  AND  L.S.  ROTHMAN 


Th«  collisional  widtha  of  more  that)  400  tranaitiona  of  the  H.O  molecule  have  been  measured 
uaino  a  Fourier  tranaform  apectrum  of  an  air-methane  flame  at  2000  K. 

Among  theae  tranaitiona,  more  than  360  belong  to  the  nVj  ■  In-Dfj  bands,  and  about  80  are 
purely  rotational  transitions. 

The  results  show  a  strong  decreasing  of  the  collisional  widths  when  the  rotational  quantum 
number  J  increeaea,  as  well  as  a  non  nvQligiblt  dicr6Ssino  of  tho  collisional  widths  when  ths  vi* 
brational  quantum  numbar  incraasts. 


Adreaa  of  Dana.  Mandin.  CamvPevret.  and  Flaudi  Laboratoira  de  Physique  Moliculsire  et  Applica¬ 
tions,  CNRS  et  Univeraitd  Pierre  et  Marie  Curie,  Bte  76,  Tour  13,  4,  place  Jussieu,  75252  Paris 
cedex  05,  France. 

Adreaa  of  Rothman;  Department  of  the  Air  Force  Geophysics  Laboratory  lAFSCI,  Optical  Physics 
Division,  Hanscom  Air  Force  Base,  MA  01731-5000,  U.S.A. 


WF4  (2:16) 

Nj-BROADENINO  AND  LINE  SHIFTS  IN  THE  v,  BAND  OF  COj  AND  THE  xj  BAND  OF  HjO 
V.  MALATHY  DEVI.  D.  CHRIS  BENNER,  MARY  ANN  H.  SMITH  AND  CURTIS  P.  RINSLAND 

On  several  of  our  spectra  recorded  with  the  McMath  Fourier  transform  spectrometer  (0.01-cm‘‘  resolution) 
the  »>3  region  of  COj  and/or  the  i'2  region  of  HjO  were  obtained  incidentally  when  neighboring  spectral  regions  were 
being  studied.  Often  the  spectral  lines  of  these  gases  were  used  for  wavelmgth  calibration  of  the  spectra.  The  lines 
of  these  bands  are  extremely  intense  and  arise  from  residual  gas  in  the  evacuated  interferometer  tank  and  the  nitrogen- 
purged  atmospheric  path.  We  have  analyzed  a  number  of  spectra  in  which  overlapping  pairs  of  lines  appear  from  both 
of  these  sources.  In  many  cases,  a  difference  in  the  line  center  positions  of  the  narrow  and  broad  components  is 
clearly  visible.  Measuring  this  position  difference  gives  a  direct  determination  of  the  pressure-induced  line  shift.  For 
each  pair  of  lines,  the  two  positions  and  the  N2-broadened  halfwidth  of  the  broader  component  have  been  measured 
using  a  nonlinear  least  squares  qiectrum  fitting  algorithm. 

For  the  •>3  band  of  CO2  the  measurements  were  made  in  the  P(40)  to  R(40)  qiectral  range.  The  halfwidths 
range  from  0.086  to  0.062  cm'Vatm  and  vary  smoothly  with  rotational  quantum  number  within  the  uncertainties  of 
the  measurement  (about  2%).  P  and  R  brant  h  lines  with  the  same  J*  have  similar  halfwidths.  Pressure-induced  line 
shifts  in  the  P  branch  are  almost  the  same  for  all  lines  to  the  accuracy  of  the  measurements  (-0.0028  cm'Vatm  with 
uncertainties  of  0.0002  cm'Vatm).  In  the  R  branch,  however,  there  is  a  strong  dqiendence  upon  rotational  quantum 
number,  varying  from  a  shift  close  to  zero  at  J*’=2  to  a  shift  of  -0.0032  cm'Vatm  near  )'‘=40. 

Over  100  spectral  lines  of  H2O  were  measured.  The  halfwidths  varied  from  about  0.04  to  0.09  cm'Vatm. 
Unlike  our  results  for  CO2  or  those  obtained  for  CH4  or  O3  in  our  previous  studies,  approximately  equal  numbers 
of  positive  and  negative  Um  shifts  were  found  for  the  H2O  lines  measured.  The  magnitude  of  the  shift  is  typically 
a  few  thousandths  of  a  cm'^  per  i^osphere. 


Address  of  Malathy  Devi  and  Benner:  Department  of  Physics,  College  of  William  and  Mary,  Williamsburg,  VA 
23185. 

Address  of  Smith  and  Rinsland:  Atmospheric  Sciences  Division,  NASA  Langley  Research  Center,  Mail  Stop  401A, 
Hampton,  VA  23665-5225, 
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WF5  (2:33) 


LORENTZ  BROADENING  AND  PRES  SURE -INDUCED  LINESHIFT  COEFFICIENTS  IN  THE  i/j,  BAND  OF  HD“0 
C.  P.  RINSLAND.  M.  A.  H.  SMITH,  V.  MAUTHY  DEVI,  AND  D,  C.,  BENNER 

In  the  present  work,  we  report  measurements  of  Lorentz  broadening  coefficients  and  pressure- 
induced  line  shift  coefficients  for  over  100  transitions  In  the  >'2  band  of  HD^‘0.  Nitrogen, 
oxygen,  and  dry  air  have  been  used  as  the  perturbing  gases.  The  results  were  obtained  by  analyzing 
13  room  temperature  laboratory  absorption  spectra  recorded  at  0.0053-cm'‘  resolution  with  the 
Fourier  transform  spectrometer  In  the  HcHath  solar  telescope  on  Kite  Peak.  This  Instrument  Is 
operated  by  the  National  Solar  Observatory.  A  slgnal-to-rms  noise  ratio  of  about  500  was  achieved 
with  a  40-mlnute  Integration  time  per  spectrum. 

A  1.21-m  absorption  path  cell  was  used  throughout  the  experiment.  The  samples  were  prepared 
by  mixing  distilled  H2O  with  99.96  atom!  D2O.  Different  low  pressure  samples  (at  1.0  Torr  or 
less)  were  prepared  with  varying  Initial  amounts  of  H2O  and  D2O.  Spectra  of  three  of  these  samples 
ware  analyzed  to  determine  the  unshlfted  line  center  positions.  The  HDO  assignments  were  obtained 
from  previous  Investigations. Interfering  lines  of  H2O  and  D2O  were  also  readily  Identified. 
For  the  broadening  maasuraments ,  the  low  pressure  KD04^H2&*'D20  mixtures  were  diluted  with  high 
purity  nitrogen,  oxygen,  or  dry  air.;  Spectra  were  recorded  with  total  sample  pressures  of  about 
200,  300,,  and  400  Torr.  Tha  partial  pressure  of  HDO  was  lest  than  0.21  In  all  cases.-  A  nonlinear 
least-squares  spectral  fitting  technique  was  used  In  the  data  analysis  (see,-  for  example,  Rlnsland 
et  al,.*}  The  wavenumber  scale  of  each  spectrum  was  calibrated  with  respect  to  the  positions  of 
the  narrow  (low  pressure)  component  of  strong.  Isolated  ^2  band  H2‘'0  lines. 

The  dependence  of  the  measured  coefficients  on  the  transition  quantum  numbers  will  be 
discussed.  The  measured  values  will  also  be  c:-.'iartd  with  previous  experimental  determinations 
and  the  calculatad  parameters  on  the  1991  HITRAN  line  parameters  compilation.  Measurements  have 
also  been  obtained  for  a  number  of  lines  of  the  D2’*0  vi  band,  and  these  results  will  be  compared 
with  the  few  experimental  values  In  Che  literature.. 

Spectroscopic  measurements  of  water  vapor  Isotope  ratios  are  a  sensitive  probe  of  the  effects 
of  methane  oxidation  on  tha  hydrogen  budget  of  the  Earth's  stratosphsrs .  The  significance  of  such 
work  will  be  briefly  reviewed. 

>L.  R.  Brown  at  al.,  Appl.  Ope.  24,  5154-5182  (1987), 

*J.-M.  Flaud  et  al,,  Inc.  J.-  Infrar»4  and  Hlilimster  Vavss  Z>  1063-1090  (1986). 

>C..  Camy.Peyret  et  al.,  Int.,  J.  Infrartd  and  Millimeter  Waves  4,  199-233  (1985). 

*C.  P.  Rlnsland  et  al.  Appl.  Ope,  21..  631-651  (1988). 


Address  of  Rlnsland  and  Smith:.  Atmospheric  Sciences  Division,  NASA  Ungley  Research  Center,  Mall 
Stop  401A,  Hampton,  Virginia,  23665-5225. 

Address  of  Malathv  Devi  and  Banner:  Department  of  Physics,  College  of  William  and  Mary, 
UllUamsburg,  Virginia,  23185. 


WF6  (2:45) 


NEW  CALCULATIONS  FOR  WATER  BY  THE  TECHNIQUE  OF 
DIRECT  NUMERICAL  DIAGONALIZATION 

Richanl  B.  WatttoH  and  Gaff  E.  CaUea 

Tite  direct  numerical  diagonalization  (DND)  method',  which  has  achieved  considerable  success 
with  calculations  for  CO2,  is  now  being  applied  to  calculations  of  line  position  and  intensity  for 
the  water  molecule.  The  basis  functions  utilized  by  Johnson’,  the  bisector  valence  coordinate 
Hamiltonian  develc^  by  Carter,  Handy,  and  Sutcliffe*,  and  the  potential  function  calculated 
by  Jensen'  have  been  combined  with  the  direct  product  expansion  ai^roach  of  DND. 
Comparisons  will  be  given  between  Jensen's  potential  function,  expanded  around  the  equilibrium 
angle,  and  a  preliminary  potential  function,  expanded  around  linearity..  Comparison  of  our 
calculations  with  previous  investigators  and  observations  will  be  given  with  respect  to  line 
intensity  as  well  as  line  position  data. 


‘R.  B.  Wattson  and  L.  S.  Rothman,  J.  Mol.  Spectrosc.  119,  83-100  (1986). 

’B.  R.  Johnson  and  W.  P.  Reinurdt,  J.  Chem.  Phys.  85,  4538-4556  (1986). 

'S.  Carter,  N.  C.  Handy,  and  B.  T.  Sutcuffe,  Mol.  Phys.  49,  745-748  (1983). 
'P.  Jensen,  J.  Mol.  Spectwsc.  133,  438-460  (1989). 

Address  of  Wattson  and  Galica:  Visidyne.  Inc..  10  Coipoiate  PI.,  .S.  Bedford  .St.. 
Burlington,  Ma.,  01803. 
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WF7  (3:15) 


MEASUREMENTS  OF  SELF-BROADENING  OF  OZONE  ABSORPTION  LINES 
M.  A.  H.  SMTIH.  C.  P.  RINSLAND,  AND  V,  MALATHY  DEVI 

Self-broadened  halfwidths  at  room  temperature  have  been  determined  for  335  spectral  lines  of  five  different 
vibration-rotation  bands  of  ^*03  in  the  4.8-17  nm  region  (yj,  vz+fj,  and  203)^  These  results  were 
obtained  from  absorption  spectra  recorded  at  O.OOS  cm'^  resolution  using  the  McMath  Fourier  transform  spectrometer 
at  the  National  Solar  Observatory  on  Kitt  Peak.  The  halfwidth  values  were  obtained  through  a  nonlinear  least-squares 
spectral  fitting  procedure.  The  resulting  self-broadening  coefficients  lie  within  the  range  of  0.08  to  0.12  cm'‘atm'‘ 
and  are  in  good  agreement  with  most  of  the  previous  measurements.  No  significant  differences  were  observed 
between  halfwidths  of  lines  with  the  same  J”  and  K,"  quantum  numbers  ffom  band  to  band  or  from  branch  to  branch 
within  a  band.  The  present  study  covers  a  sufficiently  -vide  range  of  rotational  quantum  numbers  (J*  up  to  48,  K,” 
up  to  13)  to  permit  a  detailed  examination  of  the  variation  of  the  ozone  self-broadening  coefficient  with  these  quantum 
numbers. 


^M.  A.  H.  Smith,  C.  P.  Rinsland,  and  V.  Malathy  Devi,  J.  Mol.  Spectrosc.  liZ,  in  press  (1991). 


Address  of  Smith  and  Rinsland:  NASA  Langley  Research  Center,  Atmospheric  Sciences  Division,  Mail  Stop  401  A, 
Hampton,  Virginia  23663-3225. 

Address  of  V.  Malathv  Devi:  Physics  Department,  The  College  of  William  and  Mary,  Williamsburg,  Virginia  23185. 


WF8  (3:27) 

TEMPERATURE  DEPENDENCE  OF  N2  -  BROADENING  COEITICIENTS  IN  THE  V3  BAND  OF  OZONE 
M.N.  SPENCER  AND  C.  CHACKERIAN,  JR. 

We  report  the  first  measurements  of  the  temperature  dependence  of  the  nitrogen 
broadening  coefficients  of  selected  ozone  rovibrational  transitions.  We  recorded  spectra  of 
the  V3  band  at  approximately  iOOO  cm-l  with  a  Bomem  Fourier  transform  spectrometer  at  a 
resolution  of  0.004  cm*^  and  broadened  by  nitrogen  at  pressures  ranging  from  0  to  80  ton. 
The  temperature  was  varied  over  the  range  of  180  K  to  296  K  in  20  K  increments  from  one 
set  of  broadend  spectra  to  the  next.  The  pressure  broadening  coefficient,  yC^)*  foi*  ^ 
particular  transition  at  a  temperature,  T,  was  obtained!  as  the  slope  of  a  straight  line  plot  of 
the  collision  broadened  half-width  vs.  added  nitrogen  pressure.  The  dependence  of  the 
pressure  broadening  coefficient  was  assumed  to  be  given  by  the  power  law, 

y(T)/y(To)  =  (T/ro)-» 

where  Tq  is  a  reference  temperature  (296  K)  and  n  is  the  temperature  exponent.  A  plot  of 
ln(Y(T))  vs.  in(296  K/T)  therefore  yields  n.  Values  of  n  have  been  obtained  for 
approximately  30  transitions  in  the  V3  band  and  are  close  to  the  theoretically  predicted 
average  value  of  0.76.  We  compare  our  experimentally  determined  temperature 
coefficients  to  those  predicted  by  Quantum  Fourier  Transform  theory^ 

IR.  Gamache,  J.  Mol.  Spectrosc.  114.  31  (1985). 


Address  of  Spencer  and  Chackerian:  NASA  AMES  Research  Center, 
MS  245-4,  Moffett  Field,  CA  94035-1000. 
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WF9  (3:44) 

THE  TEMPERATURE  DEPENDENCE  OF  THE  INFRARED  ABSORPTION 
OF  N20s  in  the  region  300-400  cm"* 

B.PWINNEWISSER.  M.  WINNEWISSER,  F.C.DELUCIA,  P.HELMINGER,  G.  SEIBERT  AND  G.PAWELKE 

It  should  be  possible  in  the  near  future  to  observe  the  band  of  NjOs  in  the  atmospheric  window  between  300  and  400 
cm"*  in  addition  to  monitoring  the  band  at  1254  cm~'  which  hu  been  observed  in  the  stratosphere.  In  view  of  this 
possibility,  we  have  measured  the  spectrum  of  NjOs  between  250  and  600  cm"*  over  the  temperature  range  from  room 
temperature  to  -60  “C  at  intervals  of  10  ®C. 

The  measurements  were  made  at  resolutions  of  both  0.1  cm"*  and  0.01  cm"*,.  Spectra  of  the  two  major  impurities, 
NO]  and  HNO3,  were  run  under  the  same  conditions  in  order  to  compensate  their  contributions  to  the  NjOs  spectra. 
Furthermore,  a  spectrum  of  NjOs  at  a  resolution  of  0.002  cm"*  was  run  at  -60 “C.  These  data  are  being  evaluated  in 
an  effort  to  obtain  accurate  intensity  information  for  the  NjOs  absorption  in  this  spectral  range. 


Address  of  B.P.  Winnewisser,  M.Wini.«'visser  and  G.  Seibert:'  Physikalisch-Chemisches  Institut, 
Justus-Liebig-Universitat,  0-6300  Giessen,  Germany. 

Address  of  F.C.  DeLucia;  Department  of  Physics,  The  Ohio  State  University,  174  West  18th  Avenue, 
Columbus,  Ohio  43210. 

Address  of  P.  Helminger;  Department  of  Physics,  The  University  of  South  Alabama,  Mobile, 
Alabama  36688. 

Address  of  G.  Pawelke;  Anorganische  Chemie,  FB  9,  Universitat-Gesamthochschule  Wuppertal, 
D-5600  Wuppertal  1,  Germany. 


WF10(4:01) 

OXYGEN-INDUCED  BROADENING  AND  LINE  SHIFTS  IN  THE  v,  REGION  OF  •2CH4 

D.  CHRIS  BENNER.  V.  MALATHY  DEVI,  MARY  ANN  H.  SMITH  AND  CURTIS  P.  RINSLAND 

A  series  of  high-resolution  room  temperature  spectra  were  recorded  with  dilute  mixtures  (1%)  of  methane  in  oxygen 
using  tile  McMath  Fourier  transform  spectrometer  located  at  the  National  Solar  Observatory  on  Kitt  Peak.  All  spectra 
were  obtained  at  0.01-cm'*  resolution  covering  the  2650-3200  cm'*  spectral  region;  a  25-cm  stainless  steel  absorption 
cell  was  used.  Total  sample  pressures,  which  tanged  between  100  and  400  Totr,  were  continuously  monitored. 
Oxygen  broadening  and  pressure-indued  line  shift  coefficients  for  *^H4  lines  were  deduced  by  an^yzing  these 
spectra  with  a  nonlinear  least-squares  method.  Results  were  obtained  for  over  200  transitions  in  the  pentad.  These 
results  will  be  compared  to  simitar  work  previously  reported  for  air  and  nitrogen  broadening  of  *^CH4  in  the  same 
spectral  region  and  for  oxygen  broadening  of  the  same  transitions  in  *^CH4. 


Address  of  Benner  and  Malathv  Devi:  Department  of  Physics,  College  of  William  and  Mary,  Williamsburg,  VA 
23185. 

Address  of  Smith  and  Rinsland:  Atmospheric  Sciences  Division,  NASA  Langley  Research  Center,  Mail  Stop  401A, 
Hampton,  VA  23665-5225. 


WF11  (4:18) 

BROADENING  AND  SHIFTS  OF  CH4  LINES  IN  THE  V4  BAND  AT  LOW  TEMPERATURES 
M.  A.  H.  SMITH.  V.  MALATHY  DEVI,  C.  P.  RINSLAND,  AND  D.  C.  BENNER 
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We  have  lecorded  a  series  of  high-resolution  absorption  spectra  of  methane  broadened  by  dry  air  and  by  N2  at 
temperatures  iiom  -63‘’C  to  2*C  using  the  McMath  Fourin  transform  spectrometer  at  the  National  Solar  Observatory 
on  Kitt  Peak.  The  spectra  cover  a  wavenumber  range  from  approximately  SOO  cm'^  to  1500  cm'^  at  a  resolution  of 
0.01  cm'^  These  spectra  have  been  analyzed  to  determine  pressure  broadening  and  line  shift  coefficients  at  low 
temperatures  for  over  150  lines  in  the  V4  fundamental  band  of  ^^014.  These  values,  along  with  previous  FTS 
measurements  at  room  temperature^  have  been  used  to  determine  the  temperature  dependence  of  the  air-  and 
Nj-broadening  and  shift  coefficients  for  these  CH4  lines.  Recent  TDL  measurements  of  low-temperature  N2- 
broadening  for  a  small  group  of  lines^  are  in  excellent  ^leement  with  our  results.  Since  the  present  results  cover 
a  wide  range  of  totadonal  quantum  numbers  (J*  up  to  13),  the  variation  of  the  halfwidths  and  shifts  from  line  to  line 
within  the  •'4  band  will  be  examined. 


‘C.  P.  Rinsland,  V.  Malathy  Devi,  M.  A.  H.  Smith,  and  D.  C.  Benner,  Appl.  Opt.  22,  631-651  (1988). 
^P.  Varanasi  and  S.  Chudamani,  7.,  Gtophys.  Res.  21.  13073-13078  (1989). 


Address  of  Smith  and  Rinsland:  Atmospheric  Sciences  Division,  Mail  Stop  401A,  NASA  Langley  Research  Center, 
Hampton,  Virginia  23665-5225.; 

Address  of  Malathy  Devi  and  Benner:  Physics  Department,  College  of  William  and  Mary,  Williamsburg,  Virginia 
23185. 


WF12  (4:35) 

DIODE  LASER  MEASUREMENTS  OF  COg  LINE  INTENSITIES  AT  HIGH 
TEMPERATURE  IN  THE  43  REGION 

L.  RQSENMAIiM.  S.  LANGLOIS,  C.  DELATE,  and  J.  TAINE 


Diode  laser  measurements  of  low  pressure  CO2  transmission  spectra  have  been  made  up  to 

800  K  in  the  4.3  )im  region.  Line  intensities  of  several  parallel  hot  bands  with  Av3=l  of  12cl6o2 
have  been  obtained.  The  data  were  analyzed  to  derive  vibrational  band  intensities.  Our  results  are 
consistent  with  previous  measurements  performed  at  room  temperature  by  Fourier  transform 
spectroscopy.  The  results  obtained  for  bands  which,  to  our  knowledge,  have  not  been  analyzed 
previously  are  compared  with  available  therxetical  predictions. 


Address  of  Rosenmann.  Langlois.  and  Taine  :  Laboratoire  E.M.2.C  du  CNRS  (UPR  288)  et  de 
I'ECP,  Ecole  Centrale  Paris,  Grande  Voie  des  Vignes,  92295  QiStenay-Malabry  Cedex,  France. 
Address  of  Delave  :  Applied  Physics  Laboratory,  The  Johns  Hopkins  University,  Laurel, 
Maryland  20723. 
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WF13(4:47) 

PRESSURE  BROADENING  MEASUREMENTS  OF  CH4  AT  77®K  BY  H2  AND  He 


CanieleJBflm^ainLand  Kevin  K.  Lehmann 

CI-I4,  btxndened  by  H2  and  He,  and  at  temperatures  between  50-150  K,  is  the  dominate 
absorber  of  Ae  atmospheres  of  the  outer  planets.  We  are  measuring  the  pressure  broadening 

coefficients  of  individual  id- vibrational  lines  in  the  V3  fundamental  band  near  3.3  iim  in  a  low 
temperature  cell.  In  particular,  we  plan  to  measure  the  difference  in  broadening  between  ortho  and 
paraH2. 


Address  of  Romanini  and  Lehmann;  Department  of  Chemistry,  Princeton  University,  Princeton  NJ 
08544 


WF14  (4:59) 

FIRST  OBSERVATION  OF  LINES  CORRESPONDING  TO  THE  (03>0,ll>0)n  TO  OOOl  VIBRATIONAL 
TOANSmON  IN  NITROUS  OXIDE. 

J.  M.  SIROTA.  D.C.  REUTER,  andM.J.MUMMA 

Meaturementt  of  strength,  line  position,  and  width  were  performed  for  rotadonal  lines  corresponding  to 
the  (03l0.1ll0)ii  to  00^1  vibrational  transition  in  N2O.  These  measurements  consdtute  the  first  recording  of 
such  transidons  in  this  species. 

A  tunable  diode  laser  tolerating  in  the  21  fun  spectral  region  was  used  as  source.  A  White  type  ceU  with  a 
path  length  of  up  to  100  meters  contained  the  gu  sample.  A  blocked  impurity  band  (BIB)  silicon  detector 
refirigerated  with  liquid  4He  wu  used  as  a  detecting  element 

Combinadon  of  fut  sweep  averaging  and  second  derivadve  detecdon  were  applied  to  observe  these  low 
strength  transitions.  However,  line  strengths  were  determined  by  direct  absorpdon  measurements,  which  yielded 
absolute  intensities. 

Charactetisdcs  of  the  measured  spectra  obtained  at  several  temperatures,  u  well  as  details  of  the  technique, 
will  be  presented. 


Address  of  authors;  NASA  Goddard  Space  Flight  Center,  Laboratory  for  Extraterrestrial  Physics,Code  693, 
Gieenbelt,Md,  20770 

J.  M.  Sirota  holds  a  Nadonal  Research  Council  -  NASA  Research  Associateship. 
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WG1  (1:30) 

INSTRUMENTAL  ADVANCES  IN  THE  MEASUREMENT  OF  RAMAN  OPTICAL 
ACTIVITY 


D.CHE.  G.-S.  YU,  T.B.  FREEDMAN  AND  LA.  NAFIE 


We  have  constnicted  a  new  Ranuut  optical  activity  (ROA)  spectrometer  at  Syracuse 
University  that  is  equipped  with  a  charge  coupled  device  (CCD)  detector,  and  zeroth-order 
quarter  wave  plates  held  in  computer-controlled,  motoriz^  rotation  noounts.  Precise  polarization 
modulation  can  be  carried  out  (ot  both  the  incident  and  scattered  beams,  either  separately  as  in 
incident  (ICP)  and  scattered  (SCP)  circular  polarization  modulation  ROA,  or  svmchronously 
in-phase  (DOM  or  out-of-phase  dual  circular  polaiizadon  (DCPr)  ROA.  We  have  carried  out  a 
variety  of  OP  ROA  measurements  using  both  right-angle  a^  bayard  scattering  geometry.  To 
date,  we  find  that  the  depolarized  Raman  and  ROA  setup  associated  with  baclcscattering  DCPi 
measuremenu  is  the  opnmum  ROA  configuration  for  the  instrument  that  we  have  constnicted. 
Examples  of  ROA  spectra  measined  with  this  instniment  will  be  laesented  which  include 
baclcscattering  DCPi  qiectra  of  amino  acids,  sugars  and  pepddes  measured  in  either  HjO  or  Dp. 
CoRqMiisons  will  aim  be  presented  for  various  forms  ot  OP  ROA  together  with  a  comparison  of 
the  theoredcal  expressions  associated  with  these  forms. 


^dt^sj  o^Qe^u.  Freedman  and  Nafie:  Department  of  Oteroistry,  Syracuse  University.  Syracuse,  New 


WG2  (1 :47) 


VIBRATIONAL  CIRCULAR  DICHROISM  AND  RAMAN  OPTICAL  ACTIVITY 
IN  EPHEDRINE  MOLECULES 

N.  RAGUNATHAN.  T.  B.  FREEDMAN,  D.  CHE,  AND  L  A.  NAFIE 

The  vibradonal  circular  dichroism  (VCD)  spectra  in  the  OH-.  NH-  and  CH-stretching  regions,  and  the 
dual  circular  pqlarizadon  (DCP[)  Raman  opticid  activity  (ROA)  spectra  in  the  8(X>-1700  cm*'  region  of 
(lS,2R)-ephedrine.  (lS,2R)-norcphedrine,  (15,25)-pieu^phedtine,  and  (lS,2S)-noipseudoephewne  will  be 
presented.  The  hydrogen  stretchmg  abicupdon  spectra  of  die  free  base  molecules  in  dilute  C^C^  solution 
reflect  differences  in  intramolecular  hydrogen  bonding  amwig  these  amino  alcohol  drug  molecules.  The 
ctxrespqnding  VCD  features,  which  uniquely  characterize  each  stereiHSomer,  will  be  correlated  with  the 
rotameric  populations  deduct  from  NNW  studies.  The  Raman  spectra,  obtitined  for  aqueous  solutions  of  the 
hydrochltmde  saltt,  are  nearly  identical  for  the  four  ephedrines.  ui  contrast,  the  ROA  spectra  are  quite 
different  Several  ROA  features  can  be  identified  that  serve  u  conflgurational  markers. 


AiMre*!!  of  Raaunathan.  Fteedman.  Che  and  Nafie:  Department  of  Chemistry,  Syracuse  Univenity,  Syracuse, 
New  York  13244-4100. 


WG3  (2:04) 


METHINE  STRETCHING  VCD  IN  HYDROXY  AC3DS  AND  RELATED  MOLECULES 
D.  M.  GIGANTE.  J.  E.  EVANS,  T.  B.  FREEDMAN  AND  L.  A.  NAFIE 

The  roethine  stretching  VCD  spectra  of  a  number  of  hydroxy  acids  and  substituted  hydroxy 
acids  have  been  investigated.  Deuterium  substitution  was  us<^  to  remove  overlapping  idiso^tion 
features  when  possibte.  For  L-lactide,  (S)-methyl-d3  lactate,  (S)-methyl-di  mandelate,  difmethyl-ds) 
L-tartrate,  methylsj3  (2.S)-methoxy-<^-pn^ionate,  arid  (5)-0-acetylmande1ic  acid  in  non^ueous 
solution,  aniso^y  ratios  equal  to  ■'^2.5  x  ICH  were  measured.  Salts  of  hydroxy  acids  in  aqu«>us 
solution  exhibited  similar  large  anisotropy  ratios.  In  dimethyl-d«-2,3-0-benzylidine-C-d^^tartrate 
and  (S)-methyl  2-chI(»qiiq)i(mte,  the  methine  stretching  VCD  intensity  is  quite  small,  ^e  factors 
leading  to  a  large  methine  VCD  anisotropy  ratio  will  be  assessed. 


Address  of  Gieante.  Evans.  Freedman  and  Nafie:  Department  of  Chemistry,  Syracuse  University,  Syracuse, 
New  York  13244-4100. 
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VIBRATIONAL  CIRCULAR  DICHROISM  OF  (S^-OXIRANE-2.3-^2  AND 

(s,S)-cyclopropane.u-2h2  in  the  gas  phase  and  solution 

T.  B.  FREEDMAN.  N.  RAGUNATHAN  AND  L.  A.  NAFIE 

Vibrational  circular  dichroism  (VCD)  spectra  of  two  single  chiral  threc-tnembeied  ring  molecules, 

(5.5) -oxirane-2,3-%2  (5,5)-cyclo|m^ane-l,2-^H2  have  obtained  for  samples  in  the  gas  phase  and 

in  C^^  and  CS2  solution.  Due  to  electric  dipole  moment  contributions  firom  oxirane  ting  stretches,  the 
A-wmmetry  modM  are  more  intense  than  the  B-symmetty  modes  in  the  mid-infrared  regmn  of 
(5,^-oxirane-2,3-%,  wdmeas  the  mid-infrared  B-svmmeuy  are  more  intense  in 

(5.5) -cyclq>topane-  r,2-^2'  relative  intensities  of  the  VCD  bands  in  both  molecules  can  be 

understood  in  terms  of  chinlpetturbation,  due  to  the  deuterium  substitution,  of  the  parent  achiral  oxirane 
or  cyclopmpane  vibrations,  litis  perturbation  mixes  modes  of  the  parent  molecule  that  involve  linear 
charge  oscillation  along  an  axis  with  modes  that  involve  angular  charge  oscillation  about  that  same  axis. 
Cmnparisons  will  be  n^  of  the  observed  rotational  attend  with  recent  published  VCD  intensity 
calculatitms  using  various  theote,ical  approaches. 


Ad^SjjifF^  mn.  Raaunaman  and  Nafie:  Department  of  Chemistry,  Syracuse  University,  Syracuse,  New 


WG5  (2:38) 

VIBRATIONAL  CIRCULAR  DICHROISM  STUDY  OF  [2S3S1-DIDEUTERIOBUTYRO-LACTONE. 
COMPARISON  OF  EXPERIMENTAL  AND  CALCULATED  SPECTRA. 

PETR  MALON,  LORETTA  J.  MICKLEY,  KATH1.EEN  SLUTS.  TIMOTHY  A.  KEIDERUNG,  JACK  UANG,  SID 
KAMATH,  AND  JAMES  S.  CHICKOS 

The  tide  compound  has  been  newly  prepared,  characterized  and  its  infrared  absorption  and  vibrational  circular 
dichroism  (VCD)  spectra  will  be  presented.  The  absorption  intensities  and  VCD  signs  and  magnitudes  were  calculated 
using  the  a  priori  theory  of  Stephens.  The  lowest  energy  conformation,  as  determined  by  ab  initio  energy  minimization 
calculations,  is  a  slightly  distorted  envelope  form,  thus  deuteration  gives  rise  to  an  axially  and  an  equatorially  substituted 
form  for  each  isomer.  An  ab  initio  force  field  was  determined  at  the  6-31G**  basis  set  level  for  this  conformer,  and 
normal  coordinates  were  determined  for  each  substituent  form.  Good  qualitative  agreemeni  was  found  between  the 
experimental  and  theoretical  dipole  strengths  and  romtional  strengths,  also  calculated  at  the  6-310**  level,  when  the 
average  of  the  theoretical  values  for  the  two  substituent  forms  was  used.  Calculations  were  also  made  for  the  planar 
conformation  which  corresponds  to  a  higher  energy  minimum  on  the  potential  surface.  These  results  will  be  compared  to 
those  with  ones  with  a  more  optimized  force  field  and  one  with  nxxe  aiproximate  calculations  using  partial  charge 
methods. 


Address  of  Malon.  Micklev.  Sluis  and  Keiderling:  Department  of  Oiemistry,  University  of  Illinois  at  Chicago 
Box  4348,  Chicago,  IL  60680 

Address  of  Uang.  Kamath  and  Chickos:  Department  of  Chemistry,  University  of  Missouri  St.  Louis 
8001  Natural  Bridge  Road,  St.  Louis,  MO  63121 
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WG6  (2:55) 

VIBRATIONAL  CIRCULAR  DICHROISM  STUDY  OF  (3R,4R]-DIDEUTERIOCYCLOBUTANE-l,2- 
DIONE.  COMPARISON  OF  EXPERIMENT  AND  CALCULATIONS. 

PETR  MALON,  KATHLEEN  SLUIS,  TIMOTHY  A.  KEIDERLING.  J.  -Y.  UANG  AND  JAMES  S.  CHICKOS 


The  preparation,  infnred  absorption  and  vibrational  circular  dichroistn  (VCD)  ^tia  of  the  title  compound  will  be 
presented.  The  absoiption  intensities  and  VCD  signs  and  magnitudes  were  calculated  using  an  ab  Initio  force  field  and 
the  a  priori  theory  of  St^hens,  both  carried  out  with  a  6-310'**  basis  set  at  the  SCF  level.  Excellent  agreement  was 
found  between  theory  and  experiment  for  the  single-signed  VCD  seen  in  the  C-H  (■*■)  and  C-D  (•)  stretching  regions.  As 
predicted,  no  VCD  was  detectable  in  the  C>0  stretching  region.  The  roid-ir  VCD  pattern  from  1300  to  900  cm'^ 
consisting  of  two  large  negative  bands  and  several  weak  positive  bands,  was  well-represented  by  the  calculations.  The 
single  conformation  of  relatively  high  sysmmetiy  appears  to  have  led  to  a  relatively  simple  vibrational  spectrum  which  is 
paitkulaily  susceptible  to  these  analyses.  Difficulties  with  isotopic  and  chemical  impurity  interference  are  shown  to  be 
less  in  VCD.  Calculations  on  related  four  member  ring  molecules  will  also  be  presented  as  time  permits. 


Address  of  Malon.  Sluis  and  Keiderling:  Department  of  Chemistry,  University  of  filinois  at  Chicago 
Box  4348,  Chicago,  IL  60680 

Address  of  Uana  and  Chkkos:  Department  of  Chemistry,  University  of  Missouri  Sl  Louis 
8001  Natural  Bridge  Road,  St.  Louis,  MO  63121 


Intermission 
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EXPERIMENTAL  AND  AB  INITIO  THEORETICAL  VIBRATIONAL  CIRCULAR  DICHROISM  OF 
SUBSTITUTED  OXIRANES 

P.  L.  POLAVARAPU.  S.  T.  PICKARD,  H.  E.  SMITH  AND  T.  M.  BLACK 

Vibrational  circular  dichroism  (VCD)  spectra  in  the  1600-700  cm’*  region  will  be  reported  for  tr8n5-2,3- 
dimcthyloxirane,  trans-2,3-dimethyloxirane-2,3-d2  and  trans-2,3-dimethyloxirane-2-di.  These  compounds  were 
synthesized  using  a  novel  synthetic  scheme  developed  by  two  of  us  (STP  and  HES).  Ab  initio  localizM  molecular 
orbital  (LMO)  calculations  have  been  carried  out  with  6-3 IG  basis  set  A  quantitative  comparison  of  the  experimental 
and  the^ticid  results  will  be  presented. 


Address  of  all  authors:  Department  of  Chemistry,  Vanderbilt  University,  Nashville,  TN  37235. 


WG8  (3:42) 


VIBRATIONAL  CICULAR  DICHROISM  OF  METHYL  AND  ETHYL  LACTATES 
P.  L.  POLAVARAPU  AND  P.  K.  BOSE 

Vibrational  circular  dichroism  (VCD)  spectra  in  the  16(X)-700  cm’*  region  will  be  reported  for  the  title 
compounds.  The  spectra  were  obtained  for  CCI4  and  CS2  solutitms.  Ab  initio  localized  molecular  orbital  (1  MO) 
predctions  of  VCD  for  methyl  lactate,  obtained  with  the  6-31G*  basis  set,  will  also  be  presented.  There  is  a 
remarkable  agreement  between  the  observed  and  predicted  VCD  spectra. 


Address  of  Polavarapu  Department  of  Chemistry,  Vanderbilt  University,  Nashville,  TN  37235. 
Address  of  Bose:  Department  of  Chemistry,  Government  B  AI.  College,  Barisal,  Bangladesh. 


116 


WG9  (3:54) 

NEAR  INFRARED  CIRCULAR  DICHROISM  SPECTRA  OF  (3R) -METHYL  CYCLOHEXANONE  AND 
(3R)-METHYL  CYCLOPENTANONE 

S.  ABBATE,  G.  LONGHI,  L.  LESPADE,  D.  CAVAGNAT,  C.  BERTUCCI,  P.  SALVADORI 

The  circular  dlchrolsn  spectra  of  (3R)-Methyl  cyclohexanone  and  (3R)-Methyl 
cyclopentanone  have  been  recorded  In  the  range  2000-800  nm,  covering  the  vibrational 
overtone  for  dv>2t  3i  4. 

By  comparing  with  the  CD  data  for  the  same  molecules  at  dv"I  (1)  and  by  considering  the 
Blrge-Sponer  plotSi  a  first  asslgnement  of  the  observed  CD  features  will  be  proposed. 

Due  comparison  will  be  made  with  the  CD  data  that  had  been  previously  collected  for  some 
cyclic  monoterpenes  In  the  near  Infrared  range  (2).  In  the  latter  case  higher  rotational 
strengths  had  been  measured. 


^L.A.  Nafle.  T.A.  Kelderllng.  P.J.  Stephens.  J.  Am.  Chem.  Soc.,  98,  2715  (1976) 

^S.  Abbate,  G.  Longhl,  L.  Rlcard.  C.  Bertuccl,  C.  Roslnl,  P.  Salvador!.  A.  Moscowltz, 
J.  Am.  Chem.  Soc.,  Ill,  836  (1989) 


Address  of  Abbate  and  Longhl;  Dlpartlmento  dl  Chlmlca  Flslca,  UnlversltA  dl  Palermo, 
via  Archlrafl  26,  90123  Palermo.  Italy. 

Address  of  Lespade  and  Cavaanati  Laboratolre  de  Spectroscople  Moleculalre  at  Crlstalllne, 
UnlversltA  de  Bordeaux  I,  Crs.  de  la  Liberation  351,  33405  Talence,  France. 

Address  of  Bertuccl  and  Salvadorli  Dlpartlmento  dl  Chlmlca,  UnlveraltA  dl  Pisa, 
via  Rlsorglmento  35,  56100  Pisa,  Italy. 


WG10(4:11) 


BMD  SHAPE  OF  THE  CH,  STRETCHING  HMDS  -  SOLID  POIYETHTLENE, 

M.  Grandbois,  M.  Trudel ,  and  C.  CHAPADOS 

The  infrared  spectra  of  large  molecules  of  biological  interest  such 
as  proteins  and  lipids,  show  large  structureless  bands.  To  separate  the 
components  in  the  massive  absorptions,  it  is  necessary  to  know  the  band 
shapes  and  bandwidths  of  the  functional  groups  involved  in  the  absorption. 
We  present  here  the  case  of  the  CH|  stretching  bands. 

We  used  solid  polyethylene  obtained  from  an  0-xylene  solution  as  a  model 
system  for  the  CH,  groups.  The  spectra  at  several  thickness  were  obtained. 
Four  bands  were  visually  observed  in  the  2900  cm''  region.  After  Fourier 
deconvolution  and  band  fitting,  eight  bands  were  retrieved:  four  for  the 
CH  stretch  bands  and  four  for  the  combination  bands.  The  bandwidths  are 
13.3  and  6.9  cm’*  for  the  anti-  and  symmetric  CH,  stretch  band,  respectively. 
The  band  shape  ratio  (Cauchy  index  over  the  sum  of  Cauchy  and  Gauss  indices) 
is  near  0.71  for  the  two  cases.  The  method  used  to  retrieve  these  values 
as  well  as  the  assignment  of  the  bands  will  be  presented. 


Address  of  Grandbois.  Trudel.  and  Chapados;  D6partement  de  chimie-biologie , 
University  du  Qudbec  k  Trois-Rivi^res ,  C.P.  500,  Ttois-flivieres,  Q::,  Canada, 
G9A  5H7 


WG11  (4:28) 


VIBRATIONAL  CIRCULAR  DICHROISM  MEASUREMENTS  IN  THE  FAR  INFRARED  REGION: 

STATUS  REPORT 

P.LfOLVYARMM 

For  vibntioiial  circular  dichroism  measurEmenta  in  the  fiu  infrared  region  (600-10  cm'i),  a  interferometer  with 
interchangeatde  polarization  and  ao^litude  diviskmi  was  developed,  IMinoinaiymeasarenKata  with  die  combinatioa  ol 
CdSe  wave  plate  and  wire  grid  polarizer  serving  u  'sample'  were  carried  out.  Theae  meuurements,  carried  out  with  a 
room  tempoiture  detector  as  well  u  with  a  Uquid  heUum  cooled  bolometer,  indkated  the  comet  behavim  of  the 
interferometer.  Limited  meuurements  were  alto  done  for  real  samples  such  uo-pinene.  These  letults,  current  status 
and  future  developments  will  be  summarized. 


Aridwai  nf  P.  L  Pdavarapu:  Department  of  Chemistry,  Vaodetbilt  University,  Nashville,  TN3723S. 


WG12  (4:40) 


Theoretical  Prediction  of  the  Magnetic  Circular  Dichroism  Spectrum  in  Cl*:  The 
l‘l7^  ♦-X(‘2*)  Electronic  Transition. 

George  F.  Adams  and  Chrv  F.  Qiabalowskl.  US  Army  Ballistic  Research  Laboratory, 
8LCSR-IB-I.  Aberdeen  Proving  Ground.  ND  21006-6066 


A  newly  Implamented  method  baaad  on  first-order  perturbation  theory  will  be 
used  to  calculate  the  electronic  magnetic  circular  dichroism  (NCD)  spectrum  in 

Cla.  Specifically,  the  transition  will  be  calculated  via  git  initio 

techniques  including  state-averaged  CA88CF  plus  Cl.  Brith  et  al..*  have 
predicted  that  the  NCD  intensity  for  this  transition  arises  from  a  coskination 
of  both  the  N-tera  and  N-tern  as  defined  by  Stephens*.  The  experimental  work 
was  supported  by  a  cnxlo  theoretical  treatment.  It  la  the  purpose  of  this  study 
to  investigate  the  origin  of  the  intensity  for  the  NCD  signal  of  the 

1‘IT^*M(‘2^),  and  determine  the  relative  contributions  of  the  d-  and  N-tsms.. 


1.  N.  Brith.  N.D.  Rowe.  0.  Schneni.  and  P.J.  Stephens..  Chem.  Fhys..  g.  67  (1975). 
2..  P.J.  Stephens,  Adv.;  Chem.  Phys.  197  (1976). 


Address  of  Qiabalowskl  and  Adamw:  Ballistic  Research  Lab,  SIXBR-IB-I, 
Aberdeen  Proving  Ground,  ND  21006-5066.. 


WG13(4:57) 


PHOTOCHEMISTRY  OF  ACETONE  ON  NACL  FILMS:  AN  IR  ANALYSIS 

ffiiSU  iL.  RICHAffiBSQM 

The  photochealcal  products  of  acetone  adsorbed  on  a  NaCl 
film  are  determined  by  Fourier  Transform  Infrared 
Spectroscopy,  t.u.u  layer  acetone  on  an  annealed  NaCl  film  is 
first  characteri.:ed  using  FTIR  spectroscopy  and  then  radiated 
with  UV  light  form  a  broad  band  Xe  lamp  (75  Watts) . 

Difference  spectra  (before  and  after  radiation)  reveal  the 
photochemical  products  of  which  CO  and  CK^  are  the  major 
products.  Excitation  of  gas  phase  acetone  with  193  nm  light 
yields  only  methyl  radicals  and  CO  with  a  quantum  yield  near 
unity.  The  methane  produced  after  excitation  is  believed  to 
be  from  surface  aligned  photoreaction  of  methyl  radical  and 
neighbor  acetone  molecules. 


Address  of  Richardson:  Department  of  Chemistry,  Ohio 
University,  Athens,  OH  45701. 
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start  gtftgtg.  in  .tt<i.  ,gag-:lnggag«d  ..YibgatiQn-Rotatign-Tannrtlinq  SMctem  of 
Prqpana-Watar 

David  W.  Stevert.  Matthew  J.  Elrod,  R.  D.  Suenram,  and  Richard  J.  Saykally 


One  of  the  Berkeley  Tunable  Far-Infrared  Spectronetera  hae  recently  been  nodif ied 
for  the  obaervation  of  Stark  effects,  to  help  aasign  spectra  observed  in  an 
argon-propane-water  expansion.  In  the  region  from  16.6  to  24.8  cn'S  400  zero- 
field  lines  have  bean  observed,  soae  of  which  show  Stark  effects,  and  a  few  show 
well-resolved  Stark  splittings.  The  structure  and  dynamics  of  propane-water  will 
be  discussed  in  light  of  these  results. 


Address  of  Steyert,  Elrod,  6  Saykallyt  Department  of  Chemistry, 

University  of  California,  Berkeley,  CA  94720  USA 
Address  of  Suonran:  Molecular  Physics  Division,  National  Institute  of  standards 
and  Technology,  Gaithersburg,  MO  20899  USA 


WH2  (1 :47) 


TUNABLE  FAR  INFRARED  LASER  SPECTROSCOPY  OF  AtjHCl 
M.J.  ELROD.  D.W.  STEYERT.  AND  R.J.  SAYKALLY 

Thla  work  reports  ths  obsarvatlon  of  far  tnfrarad  Intanaolacular  vibration* 
rotation  banda  aaslgnad  to  tha  van  dar  Vaals  trlaar  Ar}HCl. 

A  racently  conatructad  tunabla  far  Infrarad  laser  spactroaatar  was  used  to 
aaaaura  van  dar  Waals  atratchlng  and  bandlnt  trancltlons  In  tha  35*45  ca'‘ 
region.'  Both  chlorine  Isotopes  vara  observed  and  nuclear  quadrupola  hyparflna 
splittings  ware  resolved  for  each  vibrational  transition.- 

Tha  observed  frequencies  were  fit  to  a  Watson  S*reduced  Haalltonlan  to 
detemlna  band  origins  and  rotational  constants  for  each  state.  In  addition,  the 
nuclear  quadrupole  hyperflne  splittings  were  fit  to  detenslna  the  average  angular 
orientation  of  the  KCl  aonomar  within  tha  cluster. 

One  of  the  observed  bands  (i/,  -  39.5  ca'^)  appears  to  be  the  E  bending 
transition^,  as  this  state  shows  considerable  spectroscopic  slnllarlty  to  the  E 
bend  of  ArHCl.  A  second  band  -  37.2  cn'*)  evidences  extensive  vibrational 
state  mixing,  as  the  rotational  constants  Indicate  the  existence  of  Ar*Ar 
stretching.'  This  Information  reveals  that  the  reversed  adiabatic  dynamical 
approximation  mads  by  Hutson,  at  al.  in  their  theoretical  study  of  three-body 
effects  In  Ar2HCl^  Is  Inappropriate  for  the  dynamics  presently  observed  In  the 
this  system.  Our  results  Indicate  the  sensitivity  of  spectroscopic  measurements 
to  the  details  of  the  total  intermolecular  potential  energy  surface.. 


*M.J.  Elrod,  D.W.  Steyert,  and  R.J.  Saykally,  J.-  Chem.-  Phys.  94,  58  (1991). 
^J.M.  Hutson,  J.A.  Beswlck,  and  N.  Halberstadt,  J.  Chem.  Phys.-  90,  1337  (1989).- 

Address;]  Department  of  Chemistry,  University  of  California,  Berkeley  94720.- 
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WHS  (2:04) 


AIH  EINSTEIN  EMISSION  COEFFICIENTS  OF  THE  A‘n  -  X  TRANSITION 
J«ne  K.  Rice.  Louise  Ptsternack  and  H.H.  Nelson 

The  A^n  state  of  AIH  has  two  bound  vibrational  levels,  v  -  0  and  I,  a  small  barrier  to 
dissociation  and  a  dissociation  energy,  D,,  of  0.24  lO.Ot  eV  (X  state:  D,  -  3.1  ±  O.OI  eV).*  The 
diagonal  transitions  between  these  vibrational  levels  and  the  ground  state  are  observed  by  the  LIF 
technique.  Triethylaluminum  (TEA!)  is  photodissociated  at  248  nm  to  produce  ground  state  AIH 
which  is  subsequently  excited  by  a  second  laser  at  either  42S  nm  (0,0  R3)  or  436  nm  (1,1  Q2). 

Relative  strengths  of  the  various  bands  (Av  •  0, 1 1)  were  assessed  by  collecting  dispersed 
emission  spectra.  Ratios  of  Einstein  emission  coefficients  and  vibrational  transition  probabilities 
indicate  that  transitions  occur  mainly  in  the  diagonal  elements  with  the  off  diagonal  elements  two 
orders  of  magnitude  lower.  Comparison  with  theoretical  predictions  of  the  AIH  and  the  analogous 
BH  potential  energy  surfaces  are  made. 


'  P.  Baltayan  and  0.  Nedelec,  J.  Chtm.  Phyt.,  70,  2399  (1979). 


Address  of  Rice.  Pasternack  and  Nelson:  Chemistry  Division,  Naval  Research  Laboratory, 
Wuhington.DC  20373-S000 


WH4  (2:21) 

THE  STRUCTURE  AND  PHOTOPHYSICS  OF  BENZENE-(H20)l  AND 
BENZENE-(H20)2  complexes  Albert  J.  Gotch,  Aartm  W.  Garrett, 

Daniel  L.  Severance,  and  Timothy  S.  Zwier. 

The  intermolecular  pountial  between  aromatic  and  water  moieties  it  of  considerable 
interest  because  of  iu  important  role  in  determining  properties  such  as  immiscibility  of 
the  bulk  liquids  and  the  conformational  preferences  of  biomolecules  in  aqueous 
solution.  In  order  to  deepen  our  understanding  of  such  systems,  we  have  earned  out 
detailed  R2PI  studies  on  benzene-H20  and  benzene-(H20)2  clusters  fonned  in  a 
supersonic  expansion.  Spectroscopic  evidence  is  presented  indicating  in  the  1:1 
complex  the  H2O  molecule  is  on  the  six-fold  axis  in  a  n  hydrogen-bmding  config¬ 
uration  with  free  internal  rotation  about  this  axis.  Rotational  band  contours  have  been 
obtained  of  the  1:1  complexes  of  benzene  with  H2O,  HOO,  and  D20at0.08cm-1 
resoluuon.  The  class  structure  and  character  table  of  a  new  molecular  symmetry 
group,  G24,  associated  with  these  complexes  has  been  constructed  for  the  analysis. 

For  the  1:2  complex  the  rotational  band  contour  indicates  the  two  water  molecules  bmd 
to  benzene  on  tlK  same  side  of  the  benzene  ring,  with  a  H2O-H2O  separation  close  to 
that  in  the  water  dimer. 

The  van  der  Waal's  stucture  of  the  1 : 1  and  1 :2  complexes  and  their  isotopomers  has 
been  analyzed  and  tentative  assignments  are  presented. 

Address  of  authors:  Department  of  Chemistry,  Purdue  University, 

West  Lafayette,  IN  47907 


WHS  (2:33) 


MULTIPHOTON  IONIZATION  STUDIES  OT  CLUSTERS  OF  IMMISCIBILE 
LIQUIDS.  Aaron  W.  Gancn.  Albert  J.  Gotch,  and  Timothy  S.  Zwier 

Mixed  clusters  of  type  (C6H6)i-(H20)n  where  n=3-8  (i.e.,  l;n)  have  been  studied  using  one-color 
resonance-enhanced  two-photon  ionization  with  time-of-flight  mass  spectrometnc  detection.  The  Sp-Si 
spectra  obtained  by  monitoring  the  1:2, 1:3,  and  1:4  masses  are  remarkably  similar  in  appearance.  Several 
pieces  of  spectroscopic  evidence  will  be  presented  that  these  clusters  are  fernmng  tight,  hydrogen-bonded 
networks  of  water  molecules  building  off  one  face  of  the  benzene  ring,  reflecting  die  immiscibility  of  the 
bulk  liquids. 

Absorption  features  of  higher  clusters  first  shift  further  blue,  and  then  rapidly  to  the  red,  with 
extensive  van  der  Waals'  structure  simultaneously  appearing  in  the  spectra.  This  general  development  is 
suggestive  erf  the  hydrogen  bonded  water  network  beginning  to  fold  around  the  benzene  molecule. 

Metastable  ion  studies  using  a  reflectron  TOFMS  were  also  carried  out  on  these  clusters.  For  a  given 
parent  cluster,  1  :n,  metastable  ion  peaks  were  observed  corresponding  to  loss  of  1  to  n  water  molecules. 
Address  of  anthors:  Denattment  of  Chemistry  Purdue  University.  West  Lafayette*  IN  47907 
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WH6  (2:45) 


THE  SPECTROSCOPY  AND  PHOTOPHYSICS  OF  2-, 4-  AI4D  S-METHYLPYRINUDINE. 

Ralph  E.  Bandy.  Aaron  W.  Garrett,  John  Nash,  and  Timothy  S.  Zwier 

A  spectroscopic  study  of  tlie  effect  of  the  position  of  methyl  substitution  on  the  photophysics  of 
methylpynmidines  has  been  carried  out.  Of  particular  interest  is  the  effect  the  substitution  position  has  on  the 
barrier  to  internal  rotation. 

Laser-induced  fluorescence  excitation  was  used  to  probe  the  St  states  of  jet-cooled  4-,  5-  and  2- 
methylpyrimitUne.  The  So  state  was  probed  using  di^iersed  fluorescence.  In  the  case  of  5-m-p,  assignments 
could  readily  be  made  via  comparison  with  the  spectroscopy  of  unsubsdtuted  pyrimidine.  FutihertiKxe,  a 
nearly  free  rotor  is  seen  in  both  So  and  S  i.  With  the  reduction  in  symmetry  in  4-m-p,  we  see  a  100  cm-l  barrier 
in  ^  with  a  7-foId  increase  upon  going  to  S).  In  addition,  the  spectroscopic  influence  of  the  medtyl  group  is 
mote  prevalent  in  4-m-p  than  in  S-iu-p.  It  appean  at  the  present  time  that  2-m-p  exhibiu  much  the  same 
spectroscopy  as  seen  in  .Vm-p,  particularly  with  respect  to  internal  rotation. 

Address  of  authors:  Department  of  Chemistry,  Purdue  University,  West  Lafayette,  Indiana  47907 


WH7  (3:10) 

THE  MAGNETIC  ROTATION  SPECTRUM  OF  ^‘brj  (A*n:„  -  X'E+) 
A.  CHANDA,  F.W.  DALBY.  1.  QZIER  and  J.  SANDERS 


We  have  investigated  the  resonant  Magnetic  Rotation  Spectrum  of  the  weak  A  ’Hu  •  X  'EJ'  electronic 
band  of  isotopically  pure  ^Brj.  With  absorption  techniques*,  overlap  with  the  very  strong  B  •-  X 
electronic  band  at  all  wavelengths  makes  the  weak  A-X  system  particularly  difficult  to  study.  On  the  other 
hand,  the  magnetic  rotation  technique  has  strongly  suppressed  the  overlapping  B-X  electronic  band,  and  the 
resulting  Magnetic  Rotation  Spectrum  of  the  weak  A-X  band  had  a  signal-to-noise  ratio  of  at  least  3S0  on  a 
typical  line.  This  technique  is  extremely  sensitive  to  low  J  lines  which  are  otherwise  very  difficult  to  observe  at 
room  temperature. 


'  J.A.  Coxooj  J.,  Mol.  Spec.,  il,  548  (1972). 


This  work  was  carried  out  at:  Department  of  Physics,  University  of  British  Columbia,  Vancouver,  B.C.,  Canada 
V6T  IZl. 

Permanent  address  of  Sanders:  Physia  Department,  Univ.  of  Oxford,  Oxford,  England. 
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A  SPECTRAL  AND  X«  STUDY  OF  THE  Cr:NgiSiO<  CRYSTAL 
B. C. YANG. Y. a. LIN. P. LIN .AND  I.S. CHENG 

Cr;Ng|SiO«  is  a  new,  proaising  laser  crystal  with  a  wavelength  range  froa 
I.lua  to  1.3ua,  but  the  aechanisa  of  its  laser  center  still  reaains  to  be 
explored. 

.A  preliainary  study  of  the  electronic  structure  of  the  center,  in  both 
experiaent  and  theory,  has  been  carried  out  with  syateaatic  data  obtained. 

Experimentally,  the  noraal  and  polarized  transaission  spectra,  and  the 
LIF  spectra  of  the  crystal  at  rooa  teaperature  and  liquid  nitrogen 
teaperature  were  obtained  and  analyzed. Both  the  absorption  and  fluorescence 
spectra  are  the  aost  systeaatic  up  to  now.  It  was  proved  that  there  should 
be  other  types  of  optical  centers  besides  Cr**  in  the  crystal  which  is  of 
importance  to  the  laser  action. 

MS-X«  calculations  were  aade  in  the  theor. tical  study.  The  electronic 
structure  data  and  energy  diagrams  of  several  optical  center  models  which 
may  exist  in  the  crystal  were  obtained.  Comparing  the  theoretical  results 
with  the  experimental  spectra, the  author  confirms  that  the  complex  (CrOi)*- 
is  the  best  model  of  the  new  optical  center  which  is  responsible  for  the 
laser  emission  though  (CrOt)“-  might  also  be  a  reasonnable  model.; 

Address:;  Physics  Department,  East  China  Normal  University  .Shanghai  200062, 

P . R . China . 
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WH9  (3:39) 

OBSERVATION  OF  THE  j-2,  |k|><l  LEVELS  OF  Ar-NH3  BY  FAR  INFRARED 
DIFFERENCE  FREQUENCY  -  SIDEBAND  SPECTROSCOPY 

S.W.  Reeve.  M.A.  Dvorak,  A.  Gruahow,  N.  Burns,  and  K.R.  Laopold 

Tha  states  of  the  weakly  bound  conplex  Ar-NH3  correlating  to  j>2, 
|k|-l  NH3  have  been  observed  using  a  CO2  laser  difference  frequency 
-  Bicrowave  sideband  spectroaeter.  Over  150  transitions  have  been 
recorded  in  the  vicinity  of  48  cn'^.  Definitive  assignaent  of 
several  subbands  originating  in  both  S  and  ir  states  of  the  j«>l, 
|k|-l  ooaplex,  and  teminatlng  in  the  upper  ir  coaponent  of  the  j>2, 
jki>l  coaplex  have  been  aade  using  coablnation  differences. 
Assignaent  of  additional  subbanda  are  in  progress.  The  spectra  are 
discussed  in  relation  to  previous  work  on  this  systea. 


Address  of  Reeve.  Dvorak.  Grushow.  Burns,  and  Leopold;  Departaent 
of  Chealstry,  University  of  Minnesota,  Minneapolis,  MN  55455 


WHIG  (3:56) 

THE  C>n  STATE  OF  THE  SO  RADICAL 
C.  CLERBAUX  AND  R.  COLIN 

The  emiwion  spectrum  of  the  SO  radical  has  been  reinvestigated  at  high  resolution  from  a 

microwave  discharge  in  SOj  using  a  Bruker  FTS  120HR  spectrograph. 

Since  1932',  the  B^E'state  has  been  known  to  unt'<irgo  predisaociation  and  to  preewnt  complex  rotational 
perturbationa  on  the  vsl,2  and  3  vibrational  levels,  but  no  satisfactory  analysis’  of  these  features,  caused 
by  a  C’n  state,  has  been  performed. 

A  new  attempt  which  investigated  both  S'*0  and  S'*0  isotopomers  has  led  to  new  information 
concerning  the  C’ll  state  and  will  be  presented. 


‘  E.  Martin,  Phys.  Rev.,  il,  167  (1932) 

’  D.  Abadie,  Ann.  Phys.  5,  227  (1970) 

Address  of  authors  ;  Laboratoire  de  Chimie  Physique  Moleculaire,  University  Libre  de  Bruxelles, 
50  av..  F.D.  Roosevelt,  1050  Brusseb,  Belgium. 


FA4(4:08)  and  FA5(4:25)  will  be  presented  here  at  the 
request  of  the  author  who  must  return  to  Japan  on  Friday. 
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RA1  (8:30) 

H,S,  AND  NH,:  VIBRATION  -  ROTATIONAL  INTERACTIONS 

Invited  Paper. . 30  mia 

S.  URBAN.  Czectiosiovalda  Academy  of  Science,  Prague,  CzedtoslovaUa. 


RA2  (9:03) 

GAS  PHASE  MAGNETIC  VIBRATIONAL  CIRCULAR  DICHROISM.  A  POSSIBLE  WAY  TO  DETERMINE 
THE  ROTATIONAL  g-FACTOR  OF  THE  MOLECULAR  ZEEMAN  EFFECT 

BAOLIANQ  WANG  AND  TIMOTHY  A.  KEIDERLING 

We  have  focused  on  gas  phase,  rotationally  resolved  magnetic  vibrational  circular 
dichroism  (MVCD)  recently.  The  MVCD  measurements  of  some  small  molecules  were  made  at 
0.5  cm'^  resolution  using  an  FTIR  spectrometer  with  a  superconductive  magnet  operated  at 
8T.:  These  show  that  the  MVCD  A-terms  caused  by  the  first  order  molecular  Zeeman  effect 
provide  information  with  regard  to  the  sign  and  magnitude  of  the  rotational  g-factor  for 
the  excited  vibrational  state  being  observed  in  the  infrared  transition.  The  negative  A- 
terms  of  some  T^  group  molecules,  CH4  and  CD4,  and  of  some  Cgy  group  molecules,  NH3  and 
ND3,  give  evidence  of  a  positive  gj.  By  use  of  moment  analysis  we  can  calculate  A^/Dq 
which  can  be  related  to  gj  by  A^/Dq  «  2(pi4/|iB)gj.  The  gj  values  we  obtained  for  V4  of  CH4 
and  for  V2  Of  NH3  are  •fO.44  and  -t-O.S  respectively.  The  difference  from  the  ground 
vibrational  state  gj  values,  which  were  measured  by  molecular  beam  magnetic  resonance 
technique  may  be  due  to  the  limitations  of  our  low  resolution  instrument  or  to  the 
vibrational  contribution. 


Address;  Department  of  Chemistry,  University  of  Illinois  at  Chicago,  Box  4348,  Chicago,  IL 
60680,  USA. 
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INFRARED  SPECTRA  OF  CO-H2  and  CO-O2  COMPLEXES  IN  THE  4.7  mM  REGION 
A.R.M.  MCKELLAR 

Hell  resolved  spectra  of  CO-hydrogan  coeplexes  have  been  obtained  in  the 
region  of  the  CO  fundaeental  band  using  a  long  path  absorption  cell  and  a  Boaea 
DA3.002  spectroaeter .  Typical  experiaental  conditions  are;  path  =  84  a; 
teaperature  =  SO  K;  CO  pressure  ~  0.2  Torr;  and  hydrogen  pressure  =  5  Torr. 
Spectral  lines  of  the  coaplexes  appear  as  relatively  weak  fine  structure  between 
the  strong,  broad  (saturated)  lines  of  ^^c^°0  and  are  accoapanied  by  a  few  sharp 
lines  froD  the  other  CO  aonoaer  isotopes.  It  can  be  safely  assuaed  that 
hydrogen  is  alaost  freely  rotating  in  the  coaplex,  and  spectra  have  been 
recorded  using  para-H2  (which  is  entirely  in  its  J=0  rotational  state  at  this 
temperature),  noraal  H2  (25%  J=o,  75%  J^l),  and  ortho-D2  (100%  J=0) .  As 
expected,  the  CO-H2  spectrua  is  quite  different  for  the  para-  and  noraal  H2 
samples.  The  CO  constituent  of  the  complex  is,  however,  not  free  to  rotate,  and 
in  terms  of  its  action  the  coaplex  lies  between  the  free  internal  rotation  and 
semirigid  molecule  limits. 

By  analogy  with  spectra  of  CO-Ar  and  CO-Ne  recorded  under  similar 
conditions,  it  is  possible  to  assign  some  of  the  lines  in  the  CO-H2  ®od  C0-D2 
spectra  for  the  J=0  hydrogens;  all  of  these  species  behave  to  some  extent  as  T- 
shaped  trlatomics.  However,  the  present  challenge  is  to  assign  the  spectra  more 
completely,  ai'd  it  appears  that  some  input  from  theoretical  calculations  using  a 
realistic  intermolecular  potential  will  be  necessary  to  accomplish  this. 
Ultimately  these  results  should  help  to  define  the  potential  much  better  than  it 
is  currently  known,  and  they  will  also  yield  useful  predictions  for  the  as  yet 
unobserved  millimeterwave  spectrum  of  CO-H2. 


Address:  Herzberg  Institute  of  Astrophysics,  National  Research  council  of 
Canada,  Ottawa,  Ontario  KIA  0R6,  Canada. 
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FAR  INFRARED  SPECTRA  OF  HYDROGEN  DIMERS:  COMPARISON  OF  EXPERIMENT  AND  THEORY 
A.R.W.  MCKELLAR  AND  J.  SCHAEFER 

(H2)2  and  (D2)2  have  been  studied  in  the  150  -  600  cn~^  far  infrared  region 
using  a  Bomen  Fourier  transform  spectrometer  together  with  long  absorption  paths 
(•<100  m)  at  very  low  temperature  (20  K)  and  moderate  pressures  (20-50  torr) . 
Close  coupled  calculations  have  been  made  for  these  systems  using  an 
Intermolecular  potential  surface  which  is  based  on  ab  initio  results,  but 
empirically  modified  to  better  fit  a  variety  of  experimental  data,  and  an  ab 
initio  dipole  moment  surface. 

in  this  talk,  the  experimental  and  theoretical  results  are  compared.  For 
the  So(0)  transition  in  (H2)2>  near  350  cm"^,  the  comparison  Involves  the  entire 
band  shape,  Including  the  free-free  (collision-induced),  bound-free,  and  bound- 
bound  contributions.  The  agreement  is  generally  very  good  except  for  the  region 
from  about  360-370  cm~^  which  is  dominated  by  the  broad  £  ^  3  *■  0  bound-free 
resonance.  For  the  analogous  So(0)  transition  in  (D2)2>  near  180  cm**^,  there 
are  many  more  sharp  well-resolved  lines  in  the  spectrum.  The  theoretical 
results  for  these  discrete  bound-bound  lines  are  in  good  agreement  with 
experiment,  both  in  position  and  Intensity.  The  remaining  small  deviations 
between  theory  and  experiment  should  be  useful  for  further  refining  the 
potential  surface  to  include  its  dependence  on  the  Individual  hydrogen  bond 
lengths,  which,  of  course,  vary  slightly  with  Isotope,  vibrational  state,  and 
rotational  state. 


Address  of  McKellar:  Herzberg  Institute  of  Astrophysics,  National  Research 
Council  of  Canada,  Ottawa,  Ontario  KIA  0R6,  Canada. 

Address  of  Schaefer:  Max-Planck-Institut  fur  Physik  und  Astrophysik,  Instltut 
fur  Astrophysik,  D-8046  Garchlng,  Germany. 


RA5  (9:54) 

VARIATIONAL  SEPARATION  OF  ANGULAR  AND  RADIAL  MOTIONS:  THE  GROUND  VIBRATIONAL  STATE 
OF  AR-HCN 

David  Yaron  and  William  Klemperer 

The  microwave  spectrum  of  Ar-HCN,  while  superficially  that  of  a  linear  molecule,  exhibits  a  number  of  anomalies.*'’.. 
The  bending  amplitude  and  the  centrifugal  distortion  constants  are  1)  much  larger  than  expected  and  2)  unusually  sensitive 
to  isotopic  substitution.  A  pseudo-one  dimensional  model  f<w  the  ground  vibrational  state  will  be  discussed.  Our  model 
potential  is  of  the  form: 

V(<l,li)  =  Vi(P)  +  lr(R-A.(<»))»  (1) 

(where  P  is  the  angle  the  HCN  makes  with  the  vector  connecting  the  centers  of  mass  of  the  two  subunits,  and  R  is  the 
length  of  that  vector.)  The  potential  is  arbitrary  along  the  reaction  path,  Rc(8),  but  is  harmonic  in  R  about  this  path. 
The  following  form  for  the  wavefunction  is  assumed: 

The  functions,  ^(P),  7(P)  and  are  determined  variationally.  Notice  that  the  maximum  of  the  gaussian,  is  not 
constrained  to  lie  along  the  minimum  of  the  potential  Unfortimately,  only  the  lowest  state  of  a  given  symmetry  (S, 

n,  etc.)  can  be  obtained.  The  method  is  checked  against  solutions  of  the  full  two-dimensional  vibrational  HamiltcMiian. 

We  And  that  the  ground  state  data  can  be  quantitatively  explained  by  a  potential  which  allows  sampling  of  the  T- 
shaped,  Ar-HCCH  like,  geometry.  (The  T-shaped  geometry  is  not  classically  allowed  but  significant  penetration  into  the 
region  does  occur).  There  is  also  a  large  coupling  of  angular  and  radial  motions:  As(d)  decreases  from  4.62A  to  3.76A  as 
the  molecule  bends  from  the  linear  to  the  T-shaped  geometry.  This  combination  of  tunneling  and  large  angular-radial 
coupling  gives  rise  to  the  unusual  centrifugal  distortion  and  isotope  effects. 


1)  K.R.  Leopold.  G.T.  Fraser,  F.J.  Lin,  D.D.  Nelson,  and  W.  Klemperer,  J.  Chem.  Phys.  81  (11),  4922  (1984). 

2)  T.D.  Klots.  C.E.  Dykstra,  and  H.S.  Gutowsky,  J.  Chem.  Phys,  90  (1),  30  (1989). 


Address  of  Yaron  and  Klemperer:  Dept,  of  Chemistry,  Harvard  University,  Cambridge.  MA  02138. 
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MODELING  THE  HIGHLY  EXCITED  BENDING  STATES,  b,  =  26  -  42,  OF  X,  ‘E+  HCP 
D»vid  Yaron.  Yit-Tioiig  Chen,  Robert  Silbey  and  Robert  W.  Field 

Stimulated  emitiion  pumping  (SEP)  ipectrotcopy,  using  the  bent  A,  ^A"  electronic  state  as  an  intermediate,  allows 
access  to  highly  excited  bending  states  o(  HCP’.,  To  date,  the  sibrational  states  [  (0,26  -*  42, 0)  and  (0,24-26,1);  with  tj 
even]  have  been  observed.  At  this  level  of  excitation,  the  classical  turning  points  in  the  bend  should  be  larger  than  90*, 
and  the  hydrogen  should  be  approaching  the  point  where  the  bonding  changes  from  predominantly  C-H  to  predominantly 
P-H.  At  this  point,  the  bending  coordinate  mutt  change  from  an  arc  around  the  C  to  an  arc  around  the  P.  It  is  surprising, 
therefore,  that  the  spectra  are  relatively  clean  and  the  vibrational  tpaeingt  do  not  deviate  strcmgly  from  a  harmonic 
pattern.  There  is,  however,  unusual  behavior  in  the  rotational  constant  and  gn  (i.e.,  the  energy  difference  between  the 
1=0  and  1=2  states).  The  rotational  constant,  which  had  been  siowiy  decreasing  srith  vj  up  to  vs=34,  be^ns  to  increase 
rMiidly  for  V]  >  34,  indicating  a  shortening  of  the  CP  bond  as  the  m<^ale  bends  past  90*.  Similarly,  gsj,  which  changed 
very  little  between  V]=0  and  30  (from  6.0442(4)cm~’  to  5.6Sl(2)cm~’),  begins  to  increase  rapidly  above  vt=34  and  by 
V}=40  it  8.32cm”’. 

Although  the  SEP  experiment  is  probing  regions  of  very  high  energy,  over  25000  cm”’,  the  spectrum  is  relatively  clean; 
««sentially  all  of  the  energy  it  being  deposited  in  the  bending  coordinate.  This  suggests  that  the  bending  is  effectively  a 
one  dimensional  motion.  Since  the  C-P  bond  length  decreases  for  V|  >  34,  the  one  dimensional  motion  must  be  occurring 
along  a  reaction  path  which  includes  changes  in  the  bond  lengths.  The  use  of  methods,  such  m  the  semi-rigid  bender’, 
which  reduce  the  multl-dimenslonai  problem  to  motion  along  a  tingle  reaction  coordinate  will  be  discussed. 


1)  Y.  Chen,  D.M.  Watt,  R.  Field  and  X.K.  Lehmann,  J.  Chem.  Phys.  91,  2149  (1990). 

2)  P.R.  Bunker  and  B.M.  Landsberg,  J.  Mol.  Spoctrose.  97,  374  (1977). 


Address  of  Yaron,  Ch>ui,  Sllbey  and  Field:  Dept,  of  Chemistry,  Massachusetts  Institute  of  Twhaology,  Cambridge,  MA 
02139. 
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DETERMINATION  SCHEMES. 

H^^VILLAs  F.J. MELENDEZ  AND  R.GIL 

The  aodel  HaBxltoni2in  propoaeed  by  Watson  and  Brown  et  al^ 

18  widely  used  for  fxttxn^  the  rotational  spectra  of  nolecules  with  an  unpaired  electron  and 
D  .  syoBietry.  The  linear  dependence  aonong  the  wolecular  constants  has  been  eliminated  with  a 
2h  2 

reduction  scheme 

The  model  Hamiltonian  and  the  number  of  molecular  constants  which  participate  in  a  reduc¬ 
tion  scheme  can  be  divided  in  terms  of  order  of  magnitude.  The  value  of  zero  (  reduction 
scheme  )  is  not  the  only  one  that  can  give  a  set  of  linearly  independent  molecular  constants 
(  determination  scheme  ) . 

In  order  to  have  a  good  fit  to  the  spectrum  the  order  of  magnitud  must  be  preserved, 
which  constrains  the  range  of  possible  values  assigned  to  each  molecular  constant  involved  in 
the  determination  schene. 

The  fourth  and  eight  order  of  magnitude  constants  behaivor  during  a  fitting  have  been 
studied  according  to  the  asymmetry  parameter  (K)  of  the  molecule..  It  has  been  stablish  a  set 
of  equations  relating  two  possible  sets  of  constants  in  terms  of  transformation  parameters.: 

The  transformation  parai&eters  between  two  possible  schemes  of  determination  have  been  evalua  - 
ted.. 

■^C.K.G.  Watson,  J.;  Chem.-  Phys.,  46,  1935  (1967),; 

Brown  and  T.J,.  Sears,  J-:  Mol.-  Spectrosc.,  75,  111,  (1979). • 

Address  of  Villa,  Melendez  and  GiltArea  de  Quimica  Cuantica,Universidad  Autonoma  Metropolitana 
Iztapalapa.'  Av.  Michoacan  y  La  Purisima,  iztapalapa,  Apartado  Postal  55-532,  C.P.:  09340, Mexico 
D.F,  Tels.;  686-03-22,  636-16-11. 
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MOUCULAR-BEAM  OPTOTHERMAL  SPECTROSCOPY  OF  THE  9.6  ^  Vl,  BAND  OF  BENZENE 
M-L.  JUNTTILA.  J.L.  DOMENECH.  G.T.  FRASER  AND  A.S.  PINE 

The  fundamental  band  of  C^Hg  haa  been  recorded  with  sub-Doppler 

resolution  under  colllslonless  low- temperature  molecular-beam  conditions  using 
bolometrlc  detection  of  molecules  excited  by  tunable  microwave  sidebands  of  a 
Lamb-dlp-stablllzed  CO^  laser.  The  sidebands  cover  about  AOt  of  the  spectrum 
between  laser  lines  In  which  117  transitions  for  J.KsU  have  been  observed.  The 
overall  weighted  standard  deviation  of  ±24  kHz  yields  Improved  ground  and  excited 
state  rotational  constants  with  nearly  microwave  accuracy.  Our  measured  ground 
state  rotational  constant,  Bg^O. 18977389(3)  cm'*,  Is  compared  with  several 
disparate  values  reported  previously. 


Address;'  Molecular  Physics  Division,  National  Institute  of  Standards  and 
Technology,  Gaithersburg,  MD  20899. 
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THE  u^^  BAND  OF  BENZENE  REVISITED 

J.L.  DOMENECH.  M-L.  JUNTTILA  AND  A.S.  PINE 

The  highly  accurate  Bg  value  for  CgH,  found  In  a  molecular-beam  CO, -laser- 
microwave-  sideband  study  of  the  1038  cm‘‘  i/,,  perpendicular  band  (above  paper)  Is 
Inconsistent  with  a  previous  Doppler- limited  difference-frequency- laser  spectrum 
of  the  3048  cm"'  vj,  band  (J.  Pllva  and  A.S.  Pine,  J.  Mol.  Specttosc.  il,  209 
(1982)].  Therefore  we  have  recorded  the  moleeulsr-bcam  optothsmal  spectrum  of 
I/},  excited  by  a  llnear-scan-controlled  color-canter  laser  drift  stabilized  by 
rafarenea  to  a  dual -wavelength  polarUatlon-stablllzed  Ke/Ne  laser..  The  low 
affaetlva  beam  temperature  (.8  K)  completely  eliminates  spectral  congestion,  and 
the  sub-Doppler  Instrumental  llnawldth  (-IS  HHs)  permits  resolution  of 
essentially  every  transition.  Revised  assignments  and  new  spectral  constants 
will  be  reported.  _ 


Address;.  Molecular  Physics  Division,  National  Institute  of  Standards  and 
Technology,;  Gaithersburg,.  MD  20899. 
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MOLECULAR-BEAM  OPTOTHERMAL  SPECTRUM  OF  THE  OH  STRETCHING  BAND  OF  METHANOL. 
I.  KLEINER.  G.  T.  FRASER,  J.  T.  HOUGEN  AND  A.  S.  PINE. 


The  OH  stretching  fundamental  band,  vi,  of  CH3(H<  has  been  recorded  with  sub- 
Doppler  resolution  using  a  color-center  laser  molecular-beam  optothermal  spectrometer. 
The  low  effective  rotational-vibrational  temperature  (T^g,-  ~  6  K)  of  the  molecular 
beam  greatly  reduces  the  spectral  congestion  from  hot  torsional  vibrations  and  high 
rotational  levels  seen  at  room  temperature,  permitting  an  essentially  complete 
assignment,  a  fit  to  a  global  hindered  Intamal-rotor  Hamiltonian,  and  identification 
of  several  perturbations  and  their  likely  perturbers.  The  rms  deviation  of  the  fit 
obtained  when  the  perturbing  levels  were  taken  out  is  of  the  order  of  0.001  cm'^.  The 
stronger  local  perturbations  which  affect  the  E  species  (o=±l),-  K=-l  and  K=-2  levels 
appear  to  be  AK=0  parallel-Corlolis  or  Feral  Interactions  with  combinations  of  CH 
stretching  modes  plus  three  quanta  of  torsion.  Further  study  of  torsion-assisted 
couplings  between  OH  stretching  vibrations  and  the  CH  stretching  vibrations  are 
needed,  however,  to  fully  understand  the  perturbations  In  this  spectrum.  The  present 
results  suggest  a  torsional  barrier  of  439(13) 
the  ground  state  value  of  “373  cm'^. 


cm'^  In  the  excited  state,  compared  to 


Address  of  Kleiner,  Fraser,  Hougen  and  Pine  ;■  Molecular  Physics  Division,  National 
institute  for  Standards  and  Technology,.  Gaithersburg,,  MD  20899,.  USA. 


126 


RA11  (11:43) 


im  SFICm  AND  BO-VlHUnOML  ANALYSIS  OV  OCIO 
J.  (»TlGOSO.  R.  ESCRIBANO.  J.B.  BURKHOLDER.  C.J.  HOWARD  and  W.J.  LAEEERTY 

The  spectra  of  all  3  fundamental  bands  and  2  overtone  bands,  2vi  and  2V3,  of  OCIO,  have 
been  obtained  with  a  resolution  of  0.004-0.006  cm*‘,  and  the  analysis  of  these  spectra  has  now 
been  completed.  Last  year  at  this  meeting,  we  reported  the  experimental  details  of  this  work  as 
well  as  a  description  of  a  computer  program  specifically  designed  to  deal  with  the  spectra  of 
molecules  where  spin-rotation  effects  are  present.  Details  of  an  analysis  of  the  band  were 
also  presented. 

This  year  we  discuss  the  analysis  of  the  remaining  fundamentals  and  the  observed 
overtone  bands  (the  2v2  band  la  very  weak  and  overlapped  by  the  strong  vi  fundamental).  Ro- 
vlbratlonal  parameters  for  all  excited  states  have  been  determined  Including  centrifugal 
distortion  spin-rotation  constants.  With  all  the  accuaulatad  Information,  including  all  the 
available  microwave  data,  we  have  also  carr.led  out  a  ground  state  combination  difference 
refitting  which  has  yielded  vary  precise  parasMters  for  the  ground  state. 

The  computer  program  has  been  extended  to  deal  with  the  Intensities  of  the  absorption 
transitions  which  permits  us  to  reproduce  the  observed  Intensity  patterns  of  the  split  ro- 
vlbratlonal  lines.  Details  of  this  part  of  the  program  will  be  also  presented. 


Address  <if  Ortlaoso  and  Escrlbanoi  Inatltuto  de  Estructura  da  la  Materia,  Consajo  Superior  da 
Invest Igaclones  Clantlflcaa,  Serrano  119,  28006  Madrid.  Spain 

Address  of  Burkholder  and  Howard 1  Aaronomy  Laboratory.  National  Oceanic  and  Atmospheric 
Administration,  Boulder,  CO  80303. 

Addresa  of  Laffertvi  Molecular  Physics  Division,  National  Institute  of  Standards  and  Technology, 
Gaithersburg,  MD  20899 
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roENTIFICATION  OF  B  AND  C-TYPE  CORIOLIS  INTERACTIONS  IN  X  »A,  ACETYLENE-Dj  USING 
DOUBLE  RESONANCE  SPECTROSCOPY 
lILLllBdiKCC  and  R.W.  Field 

The  identificaiion  of  B  and  C-type  Coriolis  interactions  in  the  X  state  is  greatly  facilitated  by  recording 
double  resonance  spectra  to  the  vibradonless  level  of  the  previously  assigned  C  ‘Aj  electronic  state*  of  CjDa- 

Analysis  of  the  J  and  K  rotational  structure  manifest  in  the  double  resonance  spectra  of  the  C  state  allows  the 
identification  of  B  and  C-type  Coriolis  perturbations  in  the  X  state.  This  analysis  can  provide  direct  evidence  of  the 
location  of  the  daric  Ag  and  Bg  symmetry  vibrational  states  involving  V4 ,  V5  and  Vg  excitation  in  the  still  not  fully 

characterirxd  X  *Ay  state  of  acetylene. 


*  J.K.  Lundberf ,  Y.  Chen.  }.P.  Pique,  and  R.W.  Field  to  be  published 


RB2  (8:47) 

ELECTRONIC  SPECTROSCOPY  OF  JET-COOIED  OROANOMETALUC  FREE 
RADICALS  PREPARED  BY  A  LASER  VAPORIZATION/PHOTOLYSIS  TECHNIQUE 

Andrew  M  EUii.  Erk  S.  J.  Robles,  and  Terry  A.  Miller 

A  simple  User  vaporization/photolysis  technique  capable  of  preparing  a  wide  variety  of 
organometallk  free  radicals  for  spectroacopk  studies  is  described.  It  makes  use  of  an  excimer  User 
whkh  vaporizes  a  metal  sample  and  simulUneoualy  photolyzes  an  Mgank  precursor  passing  over 
the  surface  of  the  metsL  The  metal  atoms  and  organk  fragments  then  react  to  yield  the 
organometallk  species.  Subsequent  expansion  into  vacuum  leads  to  extensive  cooling  of  the 
molecules.  In  principle,  this  approach  could  be  used  to  preput  a  wide  variety  of  gas-phase 
compounds  of  any  metal  We  will  illustrate  iu  capabilities  by  presenting  laser  excitation  spectra  of 
several  reUtively  simple  organometallk  radkals  such  as  CaCH^  CcK^H),  and  CaCjH,. 

Address  of  authors:  Laser  Spectroscopy  Facility,  The  Ohio  State  University, 

120  W.  ISth  Avenue,  Columbus,  OH  43210 


RB3  (9:04) 

LASER  EXCITATION  SPECTROSCOPY  OF  ZINC  AND  CADMIUM 
CYCLOPENTADIENIDES 

Eric  S.  J.  Robles.  Andrew  M.  Ellis,  and  Terry  A.  Miller 

Electrons  spectra  of  zinc  cyclopentadienide  (ZnCjHj)  and  cadmium  cyclopentadienide 
(CdC5Hj)  will  be  presented.  Preparation  of  these  radicals,  neither  of  which  has  been  observed 
previously  in  the  gas  phase,  was  achieved  using  a  User  vaporization/photolysis  technique.  The  K- 
H  and  S-K  electronic  transitions  of  both  of  these  molecules  have  been  recorded.  Assignments  of 
the  symmetries  of  the  low-lying  electronk  states  of  ZnCjHj  and  CdCjHj  will  be  given  and  an 
analysis  of  the  vibrational  structure  observed  in  their  spectra  will  be  discussed. 


Address  of  authors;  Laser  Spectroscopy  Facility,  The  Ohio  State  University, 
120  W.  18th  Avenue,  Columbus,  OH  43210 
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LASER  EXCITATION  SPECTROSCOPY  OF  THE  MONOPYRROUDE  DERIVATIVES  OF 
ZINC  AND  CADMIUM 

Eric  S.  J.  Roble*.  Andrew  M.  Ellis,  and  Terry  A.  Miller 

Laser  excitation  qtectra  of  the  monopyrrolides  2I0C4H4N  and  CdC4H4N,  cooled  in  a  free 
jet  expansion,  will  be  presented.  This  study  rq)resents  the  first  gas>pha8e  spectroscopic  observation 
of  these  organometallic  radicals.  Several  electronic  transitions  of  these  molecules  have  been 
assigned  from  their  excitation  spectra.  Furthermore,  extensive  vibrational  structure,  originating 
from  both  metal^ring  and  intra-ring  vibrational  modes,  has  been  observed  and  will  be  discussed. 

Address  o^  authors:  Laser  Spectroscopy  Faciiity,  The  Ohio  State  University, 

120  W.  18th  Avenue,  Columbus,  OH  43210 
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LASER  EXCITATTON  SPECTROSCOPY  OF  THE  MONOMETHYLCYCLOPENTADIENYL 
COMPLEXES  OF  CALCIUM,  ZINC  AND  CADMIUM 

Eric  S.J.  Robles.  Andrew  M.  Ellis,  and  Teny  A.  Miller 

Using  a  laser  vaporization/photolyiis  tedtnique,  we  have  prepared  metal 
monomethylcydopentadienides  CaCH3C)H4,  ZnCH]C}H4,  and  CdCHjC)H4,  in  a  supersonic  jet 
expansion  and  have  recorded  their  electronic  spectra  using  laser-induced  fluorescence  spectroscopy. 
A  vibrational  analysis  of  the  first  few  low-lying  electronic  states  of  these  organometallic  molecules 
will  be  presented.  This  study  represents  the  first  gas-phase  synthesis  and  spectroscopic  observation 
of  these  half-ssndivich  free  radicals. 

Addreu  of  authors:  Laser  Spectroscopy  Facility,  The  Ohio  State  University, 

120  W.  18th  Avenue,  Columbus,  OH  43210 
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A  NEW  LOOK  AT  AH  OID  MOLECUU:'  THE  VIBRONIC  SFECTROSCOFY  OF  p-DIFU)ORO»ENZEHE  (-d,) 

Harry  .1.  Elston.  Fred  C.  Todd,  and  C.S.  PariMnCer 

As  a  prelude  to  future  studies  of  eoleculer  dynaaics,.  the  vibronlc  supersonic  jet 
spectroscopy  of  tha  Si('B2u)*-So(*A,)  transition  of  p-dlfluorobenzene-d,  (pDFB-d*)  has  been 
investigated  for  the  lover  1600  c«'*  of  the  Sj  vibrational  sanlfold.  Dispersed  single  vibronlc 
level  fluorescence  spectroscopy  has  been  used  to  establish  12  fundaaental  frequencies. 
Significant  spectroscopic  differences  froa  light  pDFB  occur.  Two  forbidden  transitions  not  seen 
in  the  light  aolecule  are  observed,  one  being  a  second  order  Herzberg-Teller  transition. 
Additionally,  transitions  with  activity  in  a  totally  symaetrlc  node  that  is  inactive  in 

light  pDFB  doainate  the  vibronlc  spectra  of  pDFB-d*.  We  explore  with  Franck-Condon  analysis 
the  reasons  why  this  fundaaental  is  not  seen  in  the  light  aolecule . 


Address  of  Elston  and  Parmenter  Department  of  Chenistry,,  Indiana  University,  Bloomington,  IN 
47405 


Department  of  Chemistry,;  Colorado  State  University,^  Ft.  Collins,;  CO  80523 
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TBI  *14  im  SUmtSOHZC  JIT  8PBCTMM  OF  THI0ACBTM.DB8TD8 
D.  C.  Moula.  H.  Bascal,  D.  J.  Clouthier,  J.  Karolczak,  Y.  G. 
Sneyers  and  A.  Nino. 

The  Sg  -  T,  electronic  transition  in  CHjCHS,  CDjCHS,  CH,CDS,  CD,CDS 
has  been  observed  in  a  continuous  supersonic  pyrolysis  jet  as  a 
laser  phosphorescence  excitation  spectrum.  The  potential  surface 
for  the  torsional  -  wagging  internal  coordinates  were  mapped  out 
with  ab  initio  molecular  orbital  calculations  with  a  6-316*  basis 
in  which  the  structural  parameters  were  fully  relaxed.  The  kinetic 
and  potential  energy  data  points  were  fitted  to  analytical  double 
fourier  expansions.  These  were  incorporated  into  a  two  - 
dimensional  Hamiltonian  matrix  in  the  torsion  and  wagging 
coordinates  and  symmetrized  by  the  G^  point  group  and  solved  for 
the  energies  and  wavef unctions.  The  spectrum  calculated  from  the 
the  frequencies  and  Franck  -  Condon  factors  was  fitted  to  the 
observed  "hot"  and  cold  band  spectra  and  refinements  were  made  to 
the  potential  surface. 

Address  of  Houle  and  Bascal : Department  of  Chemistry,  Brock 
University,  St.  Catharines,  L2S3A1,  Canada. 

Address  of  Clouthier  and  Karolezaki Department  of  Chemistry,  The 
University  of  Kentucky,  Lexington,  KY,  40506  -  0055 
Address  of  Smevera;  Instituto  de  Estructura  de  la  Materia,  Consejo 
Superior  de  Investlgaolones,  C.  Serrano  119  -  38006,  Madrid,  Spain 
Address  of  Nino:  Escuela  Unlversltarla  de  Informatics,  Universidad 
de  Castilla  -  La  Mancha,  Ronda  de  Calatrava  s/n,  Culdad  Real, 
13071,  Spain. 
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AXIS-SUITCHING  CORRECTIONS  TO  THE  DUSCHINSKY  EFFECT 
TAKAHASA  HOHOSR  AND  ^  Tj.  HOUCEN 

Early  work  on  the  Duschlnsky  affect^  concentrated  on  relating  vibrational  sodaa  in  one 
electronic  stats  to  thoaa  in  another  by  aeana  of  a  aieple  rotation  and  tranilation  in 
vibrational  coordinate  space; 

»i'  ’  J^k  •lk*k  +  Cl  - 

where  the  aubacripta  i  and  J  range  over  the  3N-6  vibrational  degrees  of  freedoe.  Because  of  the 
different  equilibrium  gaoestriea  in  the  two  electronic  atatss,  however,  the  fora  of  the  Ecksrt 
conditions  separating  vibrational  and  rotational  aration  will  be  different.-  The  consequences  of 
this  difference  for  rotational  intensity  distributions  (assuming  molecular  shapes  frosan  at 
their  equilibrium  geomstrlsa  in  the  two  electonic  states)  has  already  been  investigated  (axis 
switching^).  In  the  present  talk  we  examine  the  consequences  for  Franck-Condon  overlap 
integrals  in  electronic  transitions  of  polyatomic  molecules.  Our  treatmnt  differs  somewhat 
from  a  related  investigation  of  Uxkan^.- 

We  have  found  that  in  general  the  indices  i  and  J  above  must  be  augmented  to  include  the 
three  rotational  degrees  of  freedom,  in  addition  to  the  3N-6  vibrational  nodes.  The  resulting 
formalism,  when  it  is  applied  to  condensed  phases,  remains  almost  unchanged  from  Duschinsky's 
original  treatamnt,  a  result  which  is  not  surprising,  since  the  three  "rotational"  degrees  of 
freedom  of  the  isolated  molecule  then  become  simply  large-amplitude  llbrational  (i.e.,  special 
vibrational)  nodes.  The  resulting  foimallam  is  somewhat  more  difficult  to  apply  to  gas-phase 
high-resolution  spectra  since  vibrational  and  rotational  motions  isust  be  considered 
slsniltaneously..  We  are  presently  in  the  early  stages  of  exploring  the  latter  question,  both 
algebraically  and  numerically,  for  various  molecular  geometries  and  geometry  changes.-  The 
results  of  this  investigation  will  be  reported.. 


^F.  Duschlnsky,  Acta  Physicochimica  URSS,  7,  551-566  (1937). 

^J.  T.  Hougen  and  J.  K.,  G.  Watson,  Canad.  J.  Phys.  43,  298-320  (1965).; 

^I.  Ozkan,  J.  Mol.  Spectrosc.  139,  137-162  (1990).; 

Address  of  Momose;  Department  of  Chemistry,  Faculty  of  Science,  Kyoto  University,  Kyoto  606, 
Japan 

Address  of  Hougen;  Molecular  Physics  Division,  National  Institute  of  Standards  and  Technology, 
Gaithersburg,  MD  20899 
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RB9  (10:42) 


ANALYSIS  OF  THE  PHOTOLUMINESCENCE  SPECIEA  OF  EXCHANGE-COUPLED  Mo^+  PAIRS  IN  ONE¬ 
DIMENSIONAL  LATTICES  OF  CsMgQi  AND  CsCdBr, 

K.  MARNEY.  A.  FRANCIS,  G.  MCPHERSON,  P.  MCCARTHY 

High-resolution  luminescence  spectra  of  CsMgQ^  doped  with  Mo^  were  found  to  contain  bands  that  are  very 
tempmture  sensitive  between  5K  and  2K  and  that  can  oe  assimed  to  exchange-coupled  Mo^'^'-V-Mo^  pair-centers 
(V^ivalent  vacancy).  When  the  lattice  is  doped  with  both  Mo^'*'  and  Li'*’,  pair  framadon  is  inhibited  and  the  spectra 
are  principally  those  of  the  single  Mo^'*'  cadon.  Well  resolved  muld-line  luminescence  spectra  have  been  obtained 
fiom  exchange-coupled  Mo^'^  pairs  in  the  far  red  and  near  infnued.  Both  spectral  regions  reflected  the  ground  state 
manifold  splitting  as  calculated  from  EPR  spectroscopy.  The  near  IR  luminescence  region  provided  the  best 
quandtadve  agreement  between  the  opdcally  observed  ground  state  manifold  and  that  calculated  ^m  the  EPR  data. 


Address  of  Mamev  and  Francis:  Department  of  Chemistry,  University  of  Michigan,  Ann  Arbor,  Michigan  48109. 
Address  of  McPherson:  Department  of  Chemistry,  Tulane  Univereity,  New  Orleans,  Louisiana  701 18. 

Address  of  McCarthy:  Department  of  Chemistry,  Canisius  College,  Buffalo,  NY  14208. 


RB10  (11:59) 

HIGH  PRESSURE  ODMR  SPECTROSCOPY  OF  TRIPLET  BEMZOQUIttOtlE  SYSTEMS 
J.  L.  BABER  AND  I.  Y.  CHAM 

Optically  Dataetad  Nagnatle  Raacnanea  (ODMR)  axparlaanta  undar  pratauraa 
up  to  39  kbar  hava  baan  parfotaad  on  p-banaoqulnona  (BQ)  In  dlbroaobansana  and 
naat  BQ-d«.  High  praaaueaa  vara  obtalnad  using  a  Harrlll-Bassatt  dlanond  anvil 
call.;  Tha  nlcrovava  nagnatle  flald  vat  ceuplad  to  tha  sanpla  by  a  carefully 
positioned  hairpin  loop. 

The  saro-flald  paranatar  D  of  BQ's  lowest  triplet  state,  ’B},  (nw*), 
exhibited  an  anomous  pressure  sensitivity.;  Such  a  hypar sensitivity  to  pressure 
has  never  baan  observed.  This  behavior  Is  Interpreted  as  originating  fron  the 
vlbronlc  Interaction  of  a  nearby  (340  cn~^)  \iir*  state.  A  phase  transition  of  BQ- 
d^  was  observed  at  6  kbar. 


Address  of  Baber  and  Chan:  Department  of  Chemistry,  Brandels  University,  Haltham, 
Massachusetts,  02294.. 
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RB11  (11:16) 


ApproxijMt*  OttaatUB  Muabars 
in  ch*  opticMil  spaotrua  of  MOj 

Stephen  L.  Cov  and  Kevin  K.  Lehnann 

The  optical  spectrum  of  KO2  obtained  In  jet  expansion  fluorescence  spectra  by 
Persch  et.  al.  [1],  providing  data  on  band  origins  shows  a  highly  mixed  spectrum 
with  near-GOE  level  statistics,  Including  level-repulsion.  Nlcrowave-deteoted 
microwave  optical  double  resonance  data  obtained  in  our  work  [2],  providing  data 
on  the  distribution  of  levels  at  higher  angular  momentum,  shows  an  ergodic  spectrum 
with  no  detectable  level  repulsion.  We  examine  the  two  data  sots  in  the  light  of 
a  multiple  bright  state  model  [31,  and  a  related  K-breakdown  or  weak-breakdown 
model.  We  find  that  the  band  origin  data  is  consistent  with  a  multiple  bright 
state  model  with  approximately  4  bright  states  mixed  into  each  observed  state.  The 
high  J  data  is  consistent  with  the  K-breakdown  modal  in  which  Corlolis-coupllng 
matrix  elements  are  much  smaller  than  the  bright  state  -  dark  state  vibronlc 
interaction.  An  experimental  test  of  this  model  is  proposed.  This  indicates  that 
the  presence  of  approximately  conserved  quantum  numbers  in  a  molecular  spectrum 
complicates  the  application  of  statistical  measures  of  ergodiclty. 

1.  G  Persch,  E  Mehdizadah,  W  Oemtroder,  Th  Zimmermann,  H  Koppel,  and  LS  Cederbaum, 
Ber.  Bunsenges.  Phys.  Chem.  92,  312(1988). 

2.  KK  Lehnann,  SL  Coy,  Ber.  Bunsenges.  Phys.  Chem.  92,  306(1988). 

3.  SL  Coy,  KK  Lehmann,  Phys.  Rev.  A  40,  5935(1989). 

Address  of  Coy:  Massachusetts  Institute  of  Technology,  18  Vassar  Street  Rm.  6- 
234B,  Cambridge,  Massachusetts  02139 

Address  of  Lehmann:  Princeton  University,  Department  of  Chemistry,  Washington 
Road,  Princeton,  New  Jersey  08542 


RB12  (11:33) 

Tropyl  (cyclo-C7H7)  Radl*:al  Electronic  States  obiMsrved  by  Resonance  Enhanced  Multiphoton 
Ionization  Spectroscopy 

Russgll  D.  jQfaPson  III 

Two-photon  electronic  absorption  spectra  of  the  tropyl  radical  (cyclic  C7H7)  have  been 
observed  by  Resonance  Enhanced  Multiphoton  Ionization  Spectroscopy  (REMPI)  from  415  to  590 
nm,  corresponding  to  340(X)  to  48000  cn>''.  Two  Rydberg  series  are  assigned  and  an  ionization 
potential  determined:  «p,  5=0.35;  nf,  5=0.05;  IP=50177  cm"'.  Vibrational  activity  of  the 
Rydberg  states  was  observed  and  the  frequencies  were  found  to  be  similar  to  the  ion:  0)2=862 
cm"'  (ring  breathing),  2o),g=1528  cm"'  (ring  bending),  and  2o)2o=1284  cm"'  (CH  out-of-plane 
bend).; 


Address:  National  Institute  of  Standards  and  Technology 

Chemical  Kinetics  and  Thermodynamics  Division 
Gaithersburg,  Maryland  20899 
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RB13  (11:50) 


MULTIPHOTON  IONIZATION  SPECTROSCOPY  OF  DIFLUOROMETHYL  RADICALS 

Jeffrey  W.  Hudpens.  Russell  D.  Johnson  HI,  Bilin  P.  Tsai,  David  V.  Deardcn,  and 
Sherif  A.  Kafafr 

The  structures  and  q>tical  spectroscopy  of  the  CHF,  radical  and  cation  were  studied  by  ab  Mtio  molecular 
oibital  calculaticms  and  by  experiment.  Ab  Mtio  calculations  at  the  MP2/6-31G**  theory  level  found  that  the  optimum 
structure  of  the  X  'A,  CHFJ  cation  belongs  to  the  C*  point  group  with  r(C*F)»  1.2424  A,  r(C-H)«  1.0883  A,  and 
L  F-C-F  «  1 19. 19*.  The  optimized  structure  of  the  ground  state  CHF,  (X  ’A')  radical  belongs  to  the  C.  point  group 
with  r(C-F)-  1.3360  A.  r(C-H)-  1.0843  A,  4F-C-F  -  111.51*,  and  /H-C-F  »  113.65*.  The  ab  Mtio  angle 
between  the  F-C-F  plane  and  die  C-H  bond  is  4.>44.53*.  Vibrational  frequencies  for  each  CHF,  species  were 
computed.  The  electronic  spectra  of  CHF,  and  CDF,  radicals  were  observed  between  330-430  nm  using  mass  resolved 
resonance  enhanced  multiphoton  ionization  (REMPI)  qiectroscopy.  These  qiectia  arose  from  two-photon  resonances 
with  planar  Rydberg  states.  A  third  laser  photon  ionind  the  radicals.  Spectroscqiic  constants  were  found  for  the  f 
(3p)  Rydberg  state  of  the  CHF,  radical  49312(10)  cm’’,  (C-F  str)  -  1358(15)  cm  ',  v\  (CF,  scissors)  » 
680(20)  cm  ',  »;  (OPLA)  »  1022(8)  cm  ')  and  of  the  CDF,  radical  (v„  -  49323(10)  cm  ',  v',  (C-F  str)  »  1300(15) 
cm  ',  v\  (CF,  scissors)  ■  650(15)  cm  ',  v\  (OPLA)  »  864(13)  cm  ').  The  REMPI  spectra  exhibited  vj « 1-5  hot  bands 
of  the  ’A'  radical.  Modeling  of  these  hot  bands  with  a  quartic  double-well  potential  gives  the  inversion  barrier, 
8^.-2800(500)  cm  ',  and  ♦,-49(6)*. 

Address  of  Hudeens.  Johnson.  Tsai,  and  Dearden: 

Chemical  Kinetics  and  Thermodynamics  Division 
National  Institute  of  Standards  and  Technology 
Gaithersburg,  MD  20899 

Address  of  Kafafi: 

Defartment  of  Environmental  Chemistry  and  Biology 
Johns  Hopkins  University  School  of  Hygiene  and  Public  Health 
615  North  Wolfe  Street 
Baltimore,  MD  21205 
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RC1  (8:30) 


INTERACTION  C»=  ROTATION  AND  LOCAl-  MCCC  TUNNELING  IN  OVERTCM® 

SPECTRA  OF  XH2  MOLECULES 

K.K.  Lghmann 

It  is  now  well  ettablithed  that  the  overtone  spectra  of  most  hydrides  is  dominated  by 
transitions  to  stales  that  ate  best  described  by  the  local  mode'  model  where  die  vibradoiial  energy  is 
localized  on  a  single  X-H  bond.  For  the  case  of  cxacdy  equivalent  X-H  bonds,  this  vibralitnial 
excitation  tunnels  between  these  bonds,  leading  to  a  lifting  of  the  exact  degeneracy  of  die  dififetcm 
linear  combinations  conesponding  m  the  ineducible  lepnesentations  (which  are  the  eigenstates  of 
the  vibrational  Hamiltonian).  A  model  Hamilionian  that  describes  the  effects  of  rotation  of  the  local 
mode  states  will  be  discuss^  In  die  limit  where  the  tunneling  frequency  is  much  less  than  the 
rotational  fiequmies,  the  eigenstates  of  this  Hamiltonian  display  the  rotational  structure  consistent 
with  the  dynamically  reduced  symmetry  of  the  molecule.  For  example  a  XH4  molecule  give  a 
symmetric  top  specmm.  Furtto,  mnneling  must  now  reorient  the  rotational  angular  momentum  (in 
the  body  fixed  fiarae)  as  well  as  transfer  the  vibrational  action.  As  a  result,  the  rotation  about  the 
proper  axes  can  dramatically  slow  the  rate  of  tunneling. 


Address  of  Ixhmann:  Depaitment  of  Chemistiy,  Princetmi  University,  Princeton,  NJ  08S44 


RC2  (8:47) 


POLARIZATION  SPECTROSCOPY  IN  THE  UMTT  OF  STOONG  SATURATION 
Kcvia  K.  IxtlPina  and  Frank  Spano 

Hilatmtian  spectroscopy  it  one  of  the  most  sensitive  methods  of  detection  of  Optical- 
Optical  double  resonance.  It  is  baaed  upon  the  differential  populatwn  of  the  different  M  levels  of 
the  pumped  state.  As  such  one  would  emect  that  die  strength  of  the  signal  would  decrease  in  the 
limit  of  strong  saturation.  However,  explicit  solution  of  the  coupled  Maxwell-Block  equations 
shows  that  if  one  has  strong  saturation  and  an  optically  thick  sample,  then  one  finds  that  u  a  result 
of  pulse  reshaping,  the  distribution  of  M  level  populations  is  even  more  strongly  peaked  than  in  the 
linw  response  limit,  but  of  the  opposite  sense,  i.e.  for  R  branch  linct  the  portion  peaks  for  M  > 
0.9  J  with  a  FWHM  of  only  --0.25  J. 


Address  of  Lehmann:  Department  of  Chemittiy,  ihinceton  Univenity,  Princeton,  NJ  08544 
Address  of  .Spino;  rtepsttment  of  Qicmistiy,  Temple  University,  niiladelphia.  Ifenn.  19122 


RC3(8:59) 

PERTURBATIONS  IN  THE  Vi  AND  2vi  SPECTRA  OF  PROPYNE 
E  R.  Th.  Kerstel,  K.K.  Lehmann,  A.  McIIroy,  D.J.  Nesbitt,  B.H.  Pate,  and  G  Scoles 

High  resolution,  molecular  beam  spectra  of  the  fundamental  and  first  overtone  of  the 
acetylenic  C-H  stretch  ui  propyne  have  been  obtained  in  a  warm  expansion  (35  K).  Both 
spectra  are  perturbed.  The  fundamental  has  an  anomalous  K  structure  due  to  a  distant 
perturber.  This  K  sowture  is  exactly  reproduced  at  each  value  of  J.  The  assignment  of  the 
perturber  involves  calculation  of  the  spectroscopic  constants  using  the  SPECTRO  program. 
The  appearance  of  the  overtone  spectrum  is  qualitatively  differenL  Here  we  observe  many 
weak,  local  perturbations  to  the  spectrum.  Deconvolubon  of  the  spectrum  provides 
infcnmation  on  the  couphng  of  the  C-H  stretch  to  the  bath  states.  The  overtone  spectrum 
thus  provides  insight  mto  process  of  intramolecular  vibrational  energy  redistribution  (IVR) 


Adtlress  of  Mclhov  and  Nesbitt:  Joint  Institute  for  Laboratory  Astrofbysics,  University  of 
Colorado  and  National  Institute  of  Standards  and  Technology,  and  Department  of 
Chemistry  and  Biochenustry,  Uraversity  of  Colorado,  Boulder,  CO  80309-0440. 

Address  of  Kerstel.  Lehmann.  Pate  and  Scales:  Depaitment  of  Chemistry,  Pnnceton 
University,  Pnnceton,  NJ  08544. 
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RC4(9:16) 

DOES  A  HEAVY  CENTRAL  ATOM  REDUCE  THE  RATE  OF  VIBRATIONAL 
ENERGY  RELAXATION  ? 

E.R.  Th.  Kerstel,  K.K.  Lehmann,  T.F.  Mentel,  B.H.  Pate,  and  G.  Scoles 

We  have  used  high  lesoludon  inihutd  spectrocopy  to  study  the  IVR  process  in  the 
series  of  molecules  (CH3)3X-OK^-H  (X  =  C,Si,  and  Sn).  Our  optotheimal  spectrometer 
is  interfaced  with  two  color  center  lasers  that  allow  us  to  obtain  both  the  fundamental  and 
Erst  overtone  spectra  of  the  acetylenic  C-H  stretch.  All  six  spectra  show  homogeneously 
broadened  lines.  The  width  of  the  Lorentzian  lineshapes  corresponds  to  the  lifetime  of  the 
initial  vibrational  excitation  of  the  OH  stretch.  In  tiie  fundamental .  'e  find  that  the 
linewidth  decreases  as  the  mass  of  the  central  atom  increases  suggesting  that  a  heavy  atom 
does  inhibit  IVR.  The  homogeneous  lifetime  is  about  200  ps  in  the  carbon  species  and 
increases  to  about  6  ns  in  the  tin  compound.  However,  a  simple  mass  effect  cannot  fully 
erplain  the  measured  linewidths  in  both  the  fundamental  and  overtone.  Other  possible 
explanations  of  the  data  will  be  presented. 


Address  of  Kerstel,  Lehmann,  Mentel,  Pate,  and  Scoles:  Department  of  Chemistry, 
Princeton  University,  Princeton,  NJ  08544. 


RC5  (9:33) 

STUDY  OF  ENHANCED  IVR  IN  MOLECU).ES  WITH  HINDERED  INTERNAL 
ROTATION  USING  HIGH  RESOLUTON  INFRARED  SPECTROSCOPY 

E.R.  Th.  Kerstel,  K.K.  Lehmann,  T.F.  Mentel,  B.H.  Pate,  and  G.  Scoles 

Using  an  optothermal  molecular  beam  spectrometer  we  have  measured  the  vi  and  2vi 
spectra  of  several  terminal  acetylenes.  We  have  studied  a  series  of  small  acetylenes, 
propynal,  3-f1uoropropynal,  and  vinyl  acetylene,  where  the  density  of  states  increases 
through  the  series.  These  spectra  show  numerous  weak,  local  perturbations  characteristic 
of  the  IVR  process.  From  these  assigned  spectra  we  can  determine  the  homogeneous 
lifetime  of  the  initial  vibrational  excitation.  We  have  also  attempted  to  record  the  spectra  of 
the  methyl  substituted  compounds  butynone  and  3-methyl  butenyne,  related  to  the  previous 
compounds  by  placing  a  methyl  group  on  the  third  carbon.  In  the  fundamental  region  of  Vi 
we  observe  no  spectrum,  indicating  that  the  IVR  lifetime  is  decreased  by  the  addition  of  the 
methyl  group.  We  are,  however,  able  to  obtain  a  spectrum  in  the  ethylene  region  of 
3-methyl  butenyne  suggesting  that  these  vibratitms  are  more  resistant  to  the  IVR  .ate 
increase  brought  about  by  the  addition  of  the  methyl  group. 


Address  of  Kerstel.  Lehmann.  Mentel.  Pate,  and  Scoles:  Department  of  Chemistry, 
Princeton  University,  Princeton,  NJ  08544. 
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RC6  (9:50) 

ROTATIONALLY  RESOLVED.  MOLECULAR  BEAM,  OVERTONE  SPECTROSCOPY  OF 
HYDROGEN-BONDED  COMPLEXES:  2vi  OF  (HCN)2  AND  HCN-HF 

E.R.Th.  Kerstel,  T.F.  Mentcl,  B.H.  Pate,  and  G.  Scoles 

We  have  used  a  1.S  color-cento:  laser,  with  the  optotheimal  detection  method,  to  study 

the  vibrational  piedissociation  in  the  2vi  bands  of  HCN  dimer  and  HCN-HF. 

For  HCN  dimer  the  complexadon-induced  ledshift  of  -6.3923(5)  cm'^  is  nearly  exactly 
equal  to  twice  the  fundamental  redshift,  indicating  a  very  small  (0.1  %)  increase  in  the 
anharmonicity  of  the  CH  stretch  potential.  However,  the  much  smaller  than  twice  the  fundamental 
redshift  (-1.2905(5)  cm*^),  observed  in  the  ovenone  of  HCN-HF.  indicates  a  relatively  large  (1  %) 
decrease  in  the  anharmonicity.  The  linewidths  of  the  HCN  dimer  spectrum  are  instrument  limited, 
giving  a  lower  limit  of  1 1  ns  to  the  lifetime.  The  upper  limit  is  given  by  the  90  ^s  time-of-flight 
from  laser  crossing  to  detector.  In  the  case  of  HCN-HF  we  find  linewidths  broader  than  the  22 
MHz  instrumental  width.  The  homogeneous  contribution  to  the  overall  linewidth  is  roughly  15 
MHz,  which  compares  to  a  9.9  MHz  Lorentzian  component  that  was  needed  to  fit  the  fundamental 
Oansitions.  Presently,  efforts  are  underway  to  measure  the  overtone  linewidths  at  improved 
resolution. 


Address  of  Kerstel,  Mentel,  Pate,  and  Scoles:  Depanment  of  Chemistry,  Princeton  Univenity, 
Princeton,  NJ  08544. 


Intermission 


RC7  (10:25) 

RE-EXAMINATION  OF  THE  ELECTRONIC  SPECTRUM  OF  HCP 
M.A.  Mason  and  K.K.  Lehmann 

In  1969,  Johns  et  al  published  an  extensive  study  of  the  electronic  spectrum  of  HCP  and 
DCP  in  the  near  UV.  We  are  in  the  process  of  re-examining  this  spectrum  using  pulsed  dye  laser 
excitation  and  fluorescence  detection  in  a  pulsed  jet  apparatus.  This  work  has  demonstrated  that 
their  is  an  abrupt  cut  off  of  ftucaescence  near  4i6(X)  cm'^  which  we  interpret  as  do  to 
predissociation  on  the  ground  electronic  surface.  The  spectrum  shows  a  density  of  perturbations 
throughout  the  singlet  systems  that  indicate  substantial  mixing  with  the  still  sparse  Sojevels.  The 
spectrum  in  the  regirai  a  few  thousand  wavenumbers  belcw  dissociation  is  very  rich,  with  about  3 
times  the  number  of  bands  as  a  harmonic  estimate  of  the  total  density  of  Si  and  S2  vibrational 
levels.  Most  of  the  levels  ate  unassigned,  though  it  is  clear  that  the  origin  of  the  "C  state  (now 
known  to  be  S2)  is  well  below  the  earher  estiritate.  We  plan  Zeeman  quantum  beat  measurements 
which  we  hope  will  aid  in  assignment. 


Address  of  Mason  and  Lehmann:  Department  of  Chemistry,  Princeton  University,  Princeton  NJ  08544 
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RC8  (10:42) 

VIBRONIC  STRUCTURES  AND  PREDISSOCIATION  DYNAMICS  OF  TRIATOMIC  CLUSTER  HgArj 
M.  OKUNISHI,  Ki.  YAMANOUCHI  ■  AND  S.;  TSUCHIYA 

An  HgAr2  triatoaic  cluster  was  investigated  by  the  aeasureaent  of  luer  induced 
fluorescence  spectra  of  the  A-X  and  B-X  transitions  and  optical -optical  double 
resonance  spectra  of  the  E-A  transitions..  The  fundaaental  wavenuabers  were 
deterained  to  be  =  26.1,  Wj  =  11.9,  and  fOj  s  28.4  ca'^  for  the  A  state  and 
=  23.6  and  ^2  -  for  the  B  state.  A  large  aaplitude  aotion  of  one  Ar  atoa 

with  respect  to  an  HgAr^  ion  core  was  proposed  as  an  characteristic  vibrational 
notion  in  the  lowest  Rydberg  E  state  based  on  the  fundaaental  wavenuabers  of  = 

102  and  C1/2  =  5  cn”^... 

The  predissociation  process  in  the  B  state,  HgAr2(B)->HgAr(A)iAr,  was  also 
investigated.  Using  the  vibrational  state  distribution  of  the  HgAr  fragaent  in  the 
A  state,  the  dissociation  energies  of  HgAr2  to  Hg  +  Ar  t  Ar  were  derived  to  be  367, 
533,  and  247  ca  for  the  X,  A,  and  B  states,  respectively. 


Address  al  Okunishi:  Institute  for  Molecular  Science,  Okazaki  444,  Japan 

Address  al  Yaaanouchi.  and  Tsuchiya:  Departaent  of  Pure  and  Applied  Sciences,  College 

of  Arts  and  Sciences,  The  University  of  Tokyo,  Meguro-ku,  Tokyo  153,  Japan 


RC9  (10:54) 


LASER  PKOTOELECTRON  INVESTIGATION  OF  JET-COOLED  1,4-DIPLUOROBENZENE. 
John  P.  Lucia,  xlnbal  song,  Jsmm  P.  Reilly. 


Laser  photoeloctron  apectra  of  jet  cooled  p-dlfluorobenzene  have  been  obtained 
ualng  nanosecond  and  pieoaecond  lonlcatlon  puleea.  Previously  unobaerved 
vibrational  levels  of  the  ion  ground  atate  have  been  recorded. 


Picosecond  puleea  have  been  uead  with  puap  -  probe  aultlphoton  lonleatlon 
technlquaa  and  laaer  photoelectron  apeotroaoopy  to  atudy  the  dynaalca  of  the 
lowaat  excited  atate  in  p-dlfluorobensene.  Vibrational  lavela  have  bean  atudied 
including  aevaral  ahown  previoualy  to  exhibit  Intraeolecular  vibrational 
radlatributlon  (IVR),  aa  well  aa  identifiable  Feral  reaonanca  atatea  both  above 
and  below  the  reported  IVR  threahold. 


Addreaa;  Departaent  of  chemiatry,  Indiana  Univeraity,  Blooaington,  IN  47405. 


RC10  (11:06) 


TM>-aOU»  raCOSBOQND  FHJICeUlCXIiai  sum  CF  m  in  AUaiANIUNE  and 
AimOENZENE  M)I£OUI£S 

Xlnbel  Scm.  Jehn  P.  lucia  and  Jaaea  P.  Reilly 

Tine  dependent  Intraaoleoular  vibrational  relaxation  (IVR)  in  the  ^  essoitad 
electronic  state  of  alkylaniline  and  allg^lbenzene  aoleculea  was  directly  nenitored 
by  c^)laying  a  two-photon  ionization  prooeea.  ihctaelectrcne  were  produced  by  two- 
oolor  pusp-probe  icnizaticn  indaoad  by  pieoaecond  laaer  pulaee  i^ingflng  on  a  jet- 
cooled  Bolecular  beaa.  Their  kinetic  ene^iee  of  phoboelectrcnB  were  aaaeuxed  by 

a  tiae  of  fll^  aethad.  With  the  picoseoend  puig>  lasi^  tuned  to  different 
vibrational  aodee  in  the  excated  electronic  state  of  tbeae  aoleculea  and  the  probe 
laser  adjusted  to  the  different  delay  tiaas,  photoelectixn  apectra  were  recorded. 
Ihs  extended  chain  oonforaatian  (trane)  and  the  coiled  chain  ccnforaaticn  (gauche) 
exhibit  reaarkably  different  IVR  behavior.  Oaparisan  of  the  rates  of  IVR  in  these 
aoleculea  will  be  aade.  The  cxanfcnaaticnal  dependenoe  of  the  ionization  potential 
in  these  aolecules  will  also  be  diacuaaad. 


Address:  Departaent  of  Chealstiy,  University  of  Indiana,  SLocaington,  IN  47405 
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RC11  (11:18) 

ADVMCES  IN  ICN  TBSSWIURE  mjJXSCOOSnC  SOSSnOBCOPi}  NEQWaS'SAv>-4  WBOCKBi 
K.  BXMS.  J.  P.  REZIXX. 


B)9«rinnts  designed  to  sisplify  MOnne's  cwvrtcne  spectna  as  obMcvsd  wltli  a 
Fhotoaocustic  apectmastair  have  been  parfoteed. 

A  SdMBrtz  Tl:SeQi)ire  laser  operating  in  ttw  ring  oonfigutatlcn  (appaxedaate 
linewlctth  0.001  oiii  was  tuned  via  an  intraoenrity  scanning  etalon  and  giavcplata 
asseably.  Positioned  within  the  laser  cavity  was  a  nswly  designad  cxyostatically 
cooled  photcacoustic  call.  Ohis  cell  was  cepabla  of  cooling  the  aathane  saiple 
to  liquid  nitrogen  tesperatures  with  no  window  warsdng  affects. 

High  resolution  low  teaperature  photoaooustie  spectra  were  teooaedad  witiiin  a  aaeOl 
region  of  the  v.  -t-  3u  aethane  overtone  oenteged  at  11629  ca  .  Near  doppler 
lifted  linswidth  (0.02r  can  end  reduced  rotational  apectxal  ocngastion  were 
observed. 


Mdress;  Cepartnant  of  Cheadstry,  Indiana  ttilversity,  Blooadngton,  IN  47405 


RC12  (11:30) 


maiQMCUSTIC  OVSEmMS  SPEX:3H06OaEV  OF  PRDFUIE 
ZHIN  UN  AND  J.P.BEIIlif 

Dm  vibrational  third  overtone  epectnsi  of  the  aoetylenlo  Ofl  stretch  of  pcopyne 
was  obtained  by  intracavity  photoaooustie  spectroscopy  with  a  resolution  lisited 
by  toon  teaperature  Dcppler  broadening  and  pressure  broadening.  Ctaparing  the 
eoperinental  epactna  irith  ayanatric  top  siaulatlon,  it  was  fo^  that  all  the 
pa^  in  the  P  and  R  branchas  natch  quits  wall  within  the  leeasuraaent  precision 
of  0. 0208^1  than  J  is  largsr  than  10.  However,  for  J  lass  than  10,  aactra  paaks 
appeared  in  the  aKparinantal  ipactrua.  In  addition,  deviation  of  positions  of  peaks 
froB  sioulatlon  was  found.  A  passible  explanation  is  that  the  transitional  upper 
state  is  pertutbsd.  It  was  possible  to  assign  all  peaks.  EUt  acna  features  of  the 
qjectxum  have  not  yet  bean  eoqiilalned. 


AddESK:  Depazteent  of  Oieedstzy,  Indiana  University,  Blocnlngtcn,  IN  47405. 


RC13  (11:42) 

INVESTIGATION  OF  DCL  STRETCHING  VIBRATIONS  IN  HYDROGEN  BOND 

DIMERS 

Z  Wang  and  J.  W.  Sevan 

A  diode  laser  cw  supersonic  jet  spectrometer  has  been  used  to  investigate 
vibrations  in  the  DCl  stretching  fundamental  frequency  regions  in  tetratomic  and 
pentatomic  hydrogen  bond  dimers.  Results  will  be  reported  for  N2--EXI!1,  OC--DC1, 
CO^-DCl  and  DCN-DCl.  Where  appropriate  the  experimental  results  will  be 
correlated  with  predictions  based  on  theoretical  calculation. 


Chemistry  Department,  Texas  A&M  University.  College  Station,  Texas  77843 
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RE1  (1:30) 


SUBMILLIMETER  MICROWAVE  SPECTROSCOPY 
IN  GORKY,  USSR:  CURRENT  RESEARCH 

Invited  Paper . 30mia 

A.  F.  KRUPNOV.  Api^ed  Physics  Institute,  USSR  Academy  of  Science, 

Goiky,  USSR  603600. 


RE2  (2:03) 


MILLIMETER  AND  SUBMILUMETER  SPECTRUM  OF  HIGHLY  EXCITED  STATES  OF  WATER 
J.  C.  PEARSON.  T.  J.  ANDERSON,  E.  HERBST.  AND  F.  C.  DE  LUQA 

Although  only  a  few  transitions  of  water  have  significant  absorption  strengths  at  ambient  temperatures  in  the 
millimeter  and  submillimeter  spectral  region,  a  number  of  additional  transitions  are  observable  in  more  highly  excited 
sources.  Perhaps  the  most  significant  of  these  are  in  astronomical  sources,  a  number  of  which  may  be  associated  with 
interstellar  masers.’  This  is  extremely  fortunate  because  although  astronomical  water  sources  are  ordinarily  difficult  to 
observe  because  of  atmospheric  attenuation,  these  highly  excit^  transitions  have  no  systematic  relation  to  the 
adsorptions  in  the  ambient  atmosphere.  In  this  paper  we  report  the  observation  of  a  number  of  such  transitions  in  the 
ground  as  well  as  010, 020, 100  and  001  vibrations  states. 


>K.  M.  Menton,  G.  J.  Melnick,  and  T.  G.  PhilUps,  Ap.  J.  (Letters)  MO,  L41  (1990). 


Address  of  Pearson  and  De  Lucia:  Department  of  Physics,  174  W.  18th  Avenue,  The  Ohio  Sute  University, 
Columbus,  OH  43210. 

Address  of  Hcrbst:  Department  of  Physics,  Duke  University,  Durham,  NC  27706. 

Address  of  Anderson:  Department  of  Chemistry,  Physical  Sciences,  Bdg.  1,  UC  Irvine,  Irvine  CA  92717.. 


RE3  (2:20) 


CYCLOPROPANE-SULFUR  DIOXIDE.  MICROWAVE  SPECTRUM  AND  STRUCTURE 
A.  M.  ANDREWS.  K.  W.  HILLIG  II.  AND  R.  L.  KUCZKOWSKI 

The  microwave  spectrum  of  the  cyclopropane-sulfur  dioxide  van  der  Waals  complex 
has  been  observed  by  Fourier  transform  microwave  spectroscopy.  The  spectrum  exhibited 
a-  and  c -dipole  selection  rules;  the  c-type  transitions  were  split  into  doublets  of  unequal 
intensity  separated  by  about  2(X)  kHz.  The  stronger  and  weaker  c-type  transitions  were 
each  fit  independently  with  the  a -type  transitions  using  the  Watson  S-reduced  Hamiltonian 
to  rotational  constants  A  =  6176.635(7)  MHz,  B  =  1258.497(1)  MHz,  C  =  1180.101(1)  MHz  for 
the  stronger  transitions  and  A  =  6176.828(8)  MHz,  B  =  1258.497(1)  MHz,  C  =  1180.101(1) 
MHz  for  the  weaker  transitions.  The  complex  has  C$  symmetry.  The  C2  axis  of  sulfur  dioxide 
lies  in  the  CCC  plane  nearly  parallel  to  a  C-C  bond  with  the  oxygens  straddling  the  plane;  the 
center  of  mass  of  the  sulfur  dioxide  is  3.31  A  from  the  C-C  bond  center.  The  splittings  in  the 
spectrum  suggest  an  internal  rotation  of  the  cyclopropane  subuntt. 


Address:  Department  of  Chemistry,  University  of  Michigan,  930  N,  University  Ave.,  Ann 
Arbor,  Michigan  48109,  U.S.A. 
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RE4  (2:32) 

CYCLOPROPANE-WATER:  MICROWAVE  SPECTRUM  AND  STRUCTURE 
A.  M.  ANDREWS.  K.  W.  HILLIG II,  AND  R.  L.  KUCZKOWSKI 

The  microwave  spectrum  of  the  cyciopropane-water  complex  has  been  observed  by 
Fourier  transform  microwave  spectroscopy.  Only  a-type  transitions  were  observed  in  the 
spectrum;  they  were  split  into  doublets  of  unequal  intensity  separated  by  O.S  to  2  MHz.  The 
stronger  and  weaker  transitions  were  fit  separately  to  rotational  constants  A  =  19950(100) 
MHz,  B  =  2158.845(5)  MHz,  C  =  2340.321(5)  MHz  and  A  =  19945(160)  MHz,  B  =  2158.843(7) 
MHz,  C  =  2340.876(7)  MHz,  respectively.  The  water  is  hydrogen  bonded  to  the  center  of  an 
edge  of  the  cyclopropane;  the  hydrogen  bor.4  is  nearly  linear  (bond  center-H-0  angle  = 
180(5)°)  with  the  0  and  bonded  H  in  the  CCC  plane.  The  H  to  edge  distance  is  2.35  A.  The 
position  of  the  free  H  is  uncertain.  Nuclear  spin  statistics  and  isotopic  data  indicate  that  the 
splittings  in  the  spectrum  arise  from  an  internal  motion  of  the  water  subunit  which 
exchanges  the  two  hydrogens. 


Address:  Department  of  Chemistry,  University  of  Michigan,  930  N.  University  Ave.,  Ann 
Arbor,  Michigan  48109,  U.S.A. 


RES  (2:44) 


INVESTIGATIONS  OF  LINE  BROADENING  AND  LINE  SHIFT  PARAMETERS  IN  LOW  J  ROTATIONAL  TRANSITIONS  OF 
CARBON  MONOXIDE. 

S..  P,  BELOV,.  M.  YU  TRETYAKOV,  AND  R.  D.  SUENRAM 

The  J=2-l,  3-2,  end  4-3  rotational  cranaltlons  of  CO  have  been  neaaured  uaing  the  RADI 
nlcrowave  apectrometer  at  the  Applied  Fhyalca  Institute  In  Nizhny  Novgorod.  The  preaaure  shift 
and  broadening  parametera  ware  measured  for  the  J=2-l  and  3-2  transitions.-  This  was  done  with  CO 
(self  broadening)  and  CO2  (foreign  gas  broadening).  The  unperturbed  transition  frequencies  are 
believed  to  be  accurate  to  two  kilohertz.  These  Improved  frequency  measurements  should  be  useful 
In  planetary  atmosphere  research.  Details  of  the  experimental  results  will  be  presented. 


Address  of  Belov  and  Tretyakov  Institute  of  Applied  Physics,.  Nizhny  Novgorod,  USSR. 

Address  Suenram  :<  Molecular  Physics  Division,  National  Institute  of  Standards  and  Technology, 
Gaithersburg,.  Maryland  20899 


RE6  (2:56) 


PRESSURE  BROADENING  OF  WATER  BETWEEN  80  K  AND  600  K 

T.  M.  GOYETTE.  J.  M.  DUTTA,  C.  R.  JONES,  and  F.  C.  DE  LUCIA 

The  results  of  recent  experiments  of  water  pressure  broadened  by  Oj,  Nj,  He,  and  Hj  will  be  presented.  The 
3j  3-22  0  and  4j_4-32_,  transitions  of  water  (H2O)  were  studied  between  80  K  and  6(X)  K.,  Results  for  the  temperature 
dependence  of  the  pressure  broadening  parameters  are  compared  with  predicuons  from  theory  and  with  previous 
experimental  results.  Low  temperature  measurements  were  made  in  a  collisionally  cooled  cell'  with  a  continuously 
vanable  temperature  between  80  K  and  300  K.  Static  measurements  were  made  in  a  quartz  cell  enclosed  m  an  oven 
with  a  continuously  variable  temperature  between  80  K  and  6(K)  K.. 

’  T.  M.  Goyette  and  F.  C.  De  Lucia ,  J.  Mol.  Spectrosc.  143, 346  (1990). 


Address  of  Govette  and  De  Lucia:  Department  of  Physics,  The  Ohio  State  University,  174  West  18th  Avenue, 
Columbus,  OH  43210-1 106. 

A.ldress  of  Dutta  and  Jones:  Department  of  Physics,  North  Carolina  Central  University,  Durham  NC  27707. 


140 


Intermission 


RE7  (3:27) 


THE  GROUND  TORSIONAL  STATE  OF  ACETALDEHYDE. 

I.  KLEINER.  J.,  T.  HOUGEN,  R.  D..  SUENRAM,  F,  J.  LOVAS  AND  M.,  GODEFROID.: 

New  microwave  measurements  on  the  ground  state  of  acetaldehyde  have  been 
carried  out  using  a  Fourier  transform  microwave  spectrometer  In  the  region  of  7  to  26 
GHz  (typical  measurement  uncertainty  4  kHz),  and  a  conventional  Stark  spectrometer  In 
the  region  from  45  to  116  GHz  (uncertainty:  40  kHz).  These  new  ground  state 
measurements  and  remeasurements  have  permitted  a  much  better  fit,  using  two 
theoretical  models,  of  a  data  set  containing  far-infrared  combination  differences  from 
the  literature,  microwave  transitions  from  the  literature  and  the  new  microwave 
transitions  measured  In  this  work.  The  root-mean- square  residuals  obtained  are  only 
slightly  larger  than  the  estimated  measurement  accuracy.  The  first  theoretical  model 
Is  a  hlgh-barrler  effective  Hamiltonian  for  one  vibrational  state  only,  baaed  on 
Fourier  expansions  In  terms  of  the  form  coa(2s'/3)(pK-o) .  The  second  model  Is  based  on 
calculations  using  an  Internal -rotation  potential  function.  The  present  successful 
fits  using  either  model  Indicate  that  earlier  fitting  problems  using  the  second  model 
were  caused  by  problems  In  the  original  microwave  data  set,  rather  than  by  problems 
Inherent  to  the  model,  at  least  for  the  ground  torsional  state  of  acetaldehyde. 

Similar  techniques  are  now  being  tried  In  order  to  fit  simultaneously  the  ground 
torsional  state  (v^^O) ,  the  first  excited  torsional  state  (V(«l)  and  far-infrared 
transitions  from  the  literature  (vt>l-0) .. 


Address  of  Kleiner.  Houaen.  Suenram  and  Lovaa  :  Molecular  Physics  Division,  National 
Institute  of  Standards  and  Technology,  Gaithersburg,  MD  20899,  USA. 

Address  of  Godefrold  :  Laboratolre  de  Chlmle  Physique  Holdculalrs,  Unlversltd  Libre  de 
Bruxelles,  CP160,  50  av.  F-D.  Roosevelt,  1050  Bruxelles. 


RES  (3:44) 


AN  INVESTIGATION  OF  THE  MICROWAVE  SPECTRUM  AND  MOLECULAR  STRUCTURE  OF  SULFONYL  CHLORIDE 
ISOCYANATE 

OKSIK  JO,  F.  J.  LOVAS,  R.  D.;  SUENRAM  a,,,.  JACK  D.  GRAYBEAL 

An  electron  diffraction  study^  of  sulfonyl  chloride  isocyanate,  SO2CINCO,  could  not 
make  a  definitive  choice  between  the  system  being  a  single  isomer  with  an  SCl-NC 
dihedral  angle  of  94°  or  a  mixture  of  two  isomers  having  angles  of  71°  and  110°,  The 
microwave  spectrum  of  SO2CINCO  has  been  investigated  between  7  GHz  and  26  GHz  using 
both  a  conventional  Stark  spectrometer  and  a  Fourier  transform  spectrometer.  The  spectra 
of  two  isotopic  species  (35ci  and  37(;i)  were  assigned  and  the  rotational  constants  and 
the  nuclear  quadrupole  coupling  constants  for  ^^Cl,  ^^Cl  and  ^‘^N  were  determined.  Using 
the  SIX  rotational  constants  derived  from  the  assignment  and  parameters  relating  the 
-SO2  moiety  structure  from  the  electron  diffraction  study  and  other  studies  of  molecules 
containing  the  SO2  group,  the  dihedral  angle  was  found  to  be  93.86°(12)  and  the 
^NCO  “  175.68(6).-  This  study  indicates  the  existence  of  only  a  single  isomer  at  the 
temperature  of  the  Fourier  spectrometer  experiment  and  a  nonlinearity  of  the  NCO  group 
as  has  been  observed  in  other  similar  systems.  The  value  obtained  for  ^^Cl, 

-71.6  MHz  indicates  a  S-Cl  bond  ionicity  of  35%. 

^Brunvall,  J,  and  I.  Hargittai,  J.C.S.,  Dalton,  299  (1978). 


Address  of  Jo  and  Graybeal:  Dept,  of  Chemistry,  Virginia  Polytechnic  Institute  and  State 
University,  Blacksburg,  VA  24061-0212. 

Address  of  Lovas  and  Suenram:  Molecular  Physics  Division,  National  Institute  of  Standards 
and  Technology,  Gaithersburg,  MD  20899., 
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RES  (4:01) 


MICROWAVE  SPECTRA  OF  MONOHALOGENATED  ALLENES:  CHLOROALLENE,  BROMOALLENE, 
AND  lODEALLENE 

TERUHIKO  OGATA  AND  YUZURU  NUDE 

The  microwave  spectra  of  C1HC=C=CH2,  BrHC-C-CHj,  and  IHC«C«CH2  have  been  studied  by 
a  conventionai  Stark  modulation  spectrometer.  The  rotational  constants  in  A,  B,  and  C  in  a 
vibrational  ground  state  were  determined  from  both  a-  and  b-type  transitions  frequencies. 

The  nuclear  quadrupole  coupling  constants  Xgg.  X  j,),’  ^cc'  ^ab  chlorine, 
bromine,  and  iodine  have  been  determined  from  the  hyperfine  splittings.  The  molecuiar 
structures  which  reproduce  the  observed  moments  of  inertia  were  obtained  under  the 
reasonabie  assumptions. 

Systematic  changes  among  the  structural  parameters  in  the  series  of  monohalogenated 
allenes,  XHC«C«CH2  (X  «  H,  F,  Cl,  Br,  and  I)  were  observed.  The  bond  lengths  and  the 
quadrupole  coupling  constants  for  halogenated  ethenes,  allenes,  end  ethanes,  revealed  that 
the  double  bond  in  allenes  has  more  single  bond  character  than  that  in  ethenes. 


Address  of  Teruhlko  Ogata:  Faculty  of  Liberal  Arts,  Shizuoka  University,  Shizuoka  422 
Japan. 

Address  of  Yuzuru  Nilde:  Department  of  Mathematics  and  Physics,  National  Defense  Academy, 
Yokosuka  239  japan. 


RE10(4:13) 

ROTATIONAL  AND  VIBRATIONAL  COLUSIONAL  PROCESSES  IN 
T.  W.  PAPE  F.  C.  DE  LUCIA.  D.  D.  SKATRUD 

The  rates  of  several  coUisional  processes  have  been  measured  in  CH3G  using  time-resolved  infraredAnm- 
wave  double  resonance.  This  study  was  perfoimed  to  chaiacterin  further  collisional  energy  transfer  processes 
found  in  other  methyl  halides  previously  studied  at  Duke;  *^CH3F  and  *^H3F., 

A  process  was  discovert*  in  CH3F  that  thennalizes  rotational  levels  d  the  same  symmetry  type  within  a 
vibrational  state.  The  cross  section  for  this  process  is  large  enough  that  it  makes  a  significant  contribution  to  the 
pressure  broadened  linewidth.  This  process  has  been  observed  to  have  a  very  large  cross  section  in  CH3CI. 
Fundamental  energy  conservation  considerations  place  constraints  on  the  range  of  states  that  can  be  thermalized  by 
this  process.  CH3G  data  which  addresses  this  issue  will  be  presented  and  discussed.  In  addition,  our  previous 
work  in  CH3F  showed  a  large  vibrational  swapping  rate  which  effectively  circumvented  the  AK=3n  selection  rule. 
This  rate  is  expected  to  be  much  smaller  in  the  pumped  vibradonal  state  of  CH3CI  due  to  the  smaller  vibrational 
transition  moment.  This  has  been  quantitatively  confirmed  by  our  CH3CI  measurements. 

’  H.  O  Eventt  and F.  C.  De  Lucia,/.  Chem.  Phys.  90,  3520  (1989). 


Address  of  Pape'  Department  of  Physics,  Duke  University,  Durham,  NC  27706 
Address  of  De  Lucia:  Department  of  Physics,  Ohio  State  University,  Columbus,  OH  43210 
Address  of  Skatrud:  U.S.  Army  Research  Office,  Research  Triangle  Park,  NC  27709 
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RE11  (4:30) 


DIELECTRIC  RELAXATION  SPECTRA  OF  T-BUTYL  ALCOHOL-WATER  MIXTURE  USIH6 
TIME  DOMAIN  REFLECTOMETRY 

A . C . KUMBHARKHANE , S . M . PURANIR, AND  S.C.MSHRQTRA 


Dielectric  relaxation  neasurenents  in  the  frequency  range  of  10  MHz- 
10  GHz  have  been  carried  out  in  t-butyl  alcohol-water  mixtures  with 
various  concentrations  over  the  temperature  range  273  K  -  313  K  using  a 
time  domain  ref lectometry  (TDR)  method. 

The  bilinear  calibration  method  as  suggested  by  Cole^as  been  used  to 
correct  the  permittivity  spectra. The  corrected  spectra  can  be  fitted 
with  a  single  relaxation  time  with  small  amount  of  Cole-Davidson 
behaviour.  Deviations  from  ideal  mixing  behaviour  in  permittivity 
parameter  (£•  )  and  relaxation  time(  T  )  suggested  formation  of  the 
polymeric  structure  in  t-butyl  alcohol-water  mixtures. 

The  dielectric  relaxation  behaviour  shows  the  same  structural  changes 
as  observed  in  ultrasonic  relaxation^  However, the  maxima  in  excess 
permittivity  and  excess  relaxation  time  occur  at  different  positions.. 
This  can  not  be  explained  by  simple  model  of  the  polymeric  structure. 


iR.H.Cole,  J  .G. Barber ian,S. Hash imo, 6. Chryssikos, A. Burns  and  E.Tombari 

J . Appl . Phys . 68(2^. 793< 1989 ) . 

*M. Tabs 1 lou t, P. Lance leu r,J.F. Emery, D. Hayward  and  R . A. Pethrick, J . Chem . 
Soo .Faraday  Trans. 86^91. 1493( 1990)  , 


Addreae  of.  Kumbharkhana .Puranik  and  Hfthrfltxmt  Department  of  Physics, 
Harathwada  University, Aurangabad, 431  001  India. 


RE12  (4:42) 

TUNNELING  INTERACTIONS  BETWEEN  DIFFERENT  CONFORMERS  IN  VIBRATTONALLY  EXCITED 
STATES  OF  ETHYLPHOSPHINE,  CHjCHjPH, 

P.  Qroner  and  J.  R.  Dung 

The  microwave  iq>ectra  of  several  vibrationally  excited  states  of  both  the  mmt  and  gauche  conformers  of 
ethylphosphine  have  been  assigned  and  analyzed.  Most  transitions  assigned  to  the  gauche  conformer  are  split  into 
two  or  four  components.  The  larger  splittings  result  Aiom  tunneling  through  the  barrier  between  the  equivalent 
gauche  forms.  They  have  bear  analyz^  with  an  effective  Hamiltonian  for  two  sutes  with  Coriolis  interaction. 
Energy  differences  of  229.4,  SI  and  6.52  MHz  between  the  symmetric  and  antisymmetric  J»0  levels  have  been 
obtained  for  the  first  vibrationally  excited  states  of  the  C-PH,  torsion,  the  C-CH,  torsion  and  the  CCP  bending 
vibration,  respectively.  The  smaller  splittings  are  due  to  methyl  group  internal  rotation  for  which  a  barrier  of 
1050  cm->  has  been  determined  from  the  excited  state  of  the  C-CH,  torsion.  An  additional  perturbation  is  present 
in  the  13^.2-12, 1-2  interstate  transition  series  of  these  excited  states.  In  the  case  of  the  C-PH2  torsional  excited 
state,it  is  caused  by  a  Coriolis-type  interaction  through  the  gauche-tnms  barrier  with  a  vibrationally  excited  state 
of  the  irons  conformer  whose  J=0  level  is  1.24  or  1.59  cm  *  above  the  antisymmetric  J=0  gauche  state. 


Address:  Department  of  Chemistry,  University  of  South  Carolina,  Columbia,  South  Carolina  29208,  USA 


RE13  (4:59) 


A  PHYSICAL  rNTERPRETATION  OF  THE  TUNNELING  PARAMETERS  IN  THE  INTERNAL 
AXIS  TYPE  TREATMENT  OF  LARGE  AMPLITUDE  MOTIONS 
P.  Groner 

A  straightforward  9^;q»oach  is  used  to  outline  sdutions  of  the  general  rotation-intanal  rotation 
Hamiltonian 


in  terms  of  a  product  basis  from  symmetric  rotor  eigenfunctions  and  exponential  functions.  The  solutions  of  the 
zenH>rder  Hamiltonian 

Ho  =  (Pt  -  PzPo)  F(‘)  (Px  -  PqPz)  +  V(T) 

are  discussed  in  some  detail.  They  are  used  to  derive  localized  state  fimctimts.  The  matrix  elements  of  the  full 
Hamiltonian  are  then  written  in  terms  of  the  zero-order  solutions  and  the  localized  functions.  This  leads  to  an 
interpretation  for  the  tunneling  parameters  used  in  effective  Hamiltonians  to  explain  the  spectra  of  molecules  with 
large  amplitude  motions.  The  generalizations  necessary  to  treat  multidimensional  problems  are  discussed. 


Address:  Department  of  Chemistry,  University  of  South  Carolina,  Columbia,  South  Carolina  29208,  USA 
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RF1  (1:30) 


A  SIHULATtON  OF  THE  V«  BAND  OF  CHLOfilNE  NITSATE 
K.  P.  Carten  and  K.  W.  Love joy 

The  V»  band  of  chlorine  nitrate  has  been  found  in  the  earth’s 
stratosphere  and  is  therefore  of  particular  interest  concerning 
the  depletion  of  ozone  over  Antarctica.  An  asynnetric  rotor 
progran  was  inplenented  to  generate  synthetic  spectra  of  this 
band.  A  coaparison  of  the  synthetic  and  experiaental  spectrun  of 
the  CIONO:  V«  band  will  be  discussed.. 


Address  of  Carten  and  Loveiov;  Departnent  of  Chenistry,  Lehigh 
University,  Bethlehen,  PA  18013 


RF2(1:42) 


HIGH  RESOLUTION  FT-IR  SPECTROSCOPY  OF  r«/WS-1,2-DIFLUOROETHYLENE-DF 
NORMAN  C.  CRAIQ.  STEPHEN  C.  STONE  AND  WALTER  J.  LAFFERTY 

A  complete  structure  of  frens-t  ,2.dlfluoroettiylene,  which  Is  a  non-polar  molecule,  would  assist  In 
Interpreting  the  surprisingly  greater  energy  ot  this  Isomer  m  comparison  with  Rs  cIs  Isomer. '  We  are  In  the  process 
of  obtaining  high  resolution  (0.004  cm'^)  spectra  ot  several  bands  ot  three  Isotopomers  ot  this  near-symmetric 
prolate  top  molecule  wtth  the  goal  of  ilnding  precise  ground  sWa  rotational  constants  and  a  reliable  V  structure 
Last  year  we  reported  an  analysis  ot  three  bands  m  the  spectrum  ot  the  fib  species.^  This  year,  we  report  on  the 
preliminary  analysis  ot  two  bands  m  the  spectrum  of  the  ^  species. 

From  the  A-type  band  at  1 176  cm'*  which  is  due  to  aniisymmeirtc  CF  stretching,  vm  (bu),^  we  obtain  initial 
values  of  B*  and  C  equal  to  0.134021(5)  cm-t  and  0 121106(5)  cm't.  The  higher  K  levels  ot  this  band  are  slightly 
perturtMd,  but  a  set  ot  upper  state  constants  can  be  obtained  by  tilting  aH  observed  transitions  through  K  •  8  The 
two  ground  state  oonstanls  are  in  good  agreement  wRh  values  calculated  from  geometric  parameters  m  which  the 
CCF  bond  angle  and  CF  bond  length  were  fit  to  moments  ot  meitla  lor  the  fib  species  while  thing  other  parameters 
to  those  transferred  from  the  cIs  isomer.  In  the  trans  Isomer,  the  CCF  bond  angle  Is  smaller,  and  the  CF  bond 
length  is  longer. 

In  addition,  the  A/B-hybrld  band  at  1331  cm'^  has  been  examined.  This  band,  which  is  due  to  the 
combinatnn  tone,  V7(au)  +  vs(bg),3  Is  heavRy  perturbed.  The  A-type  Q-branch  Is  spM  into  two  strong  components 
separated  by  1  cm'*. 


*S  Saebe  and  H.  Sellers.  J  Phys.  Chem.  82. 4286  (1988) 

^N  C  Craig,  0.  W.  Brandon  and  W.  J  Lafferty,  Forty-Filth  Symposium  on  Molecular  Spectroscopy,  Columbus, 
OH,MF11 

^N  C  Craig  and  J.  Overend.  J  Chem  Phys  51,1127(1969). 


Addreaa  ot  Cram  and  Stone:  Department  ot  CheiNsIry.  Obarkn  CoSega,  Obertin.  OH  44074 

Address  ot  Latfertv:  Molecular  Physics  Division,  National  Institute  of  Standards  and  Technology,  Gaithersburg, 

MD  20899 


RF3(1:59) 

PERFORMANCE  OF  A  TUNABLE  DIODE  LASER  SYSTEM  WHICH 
UTILIZES  ALL  REFLECTIVE  OPTICS 

J  BALENT,  A.  W.  MANTZ 

This  preliminary  work  describes  the  performance  characteristics  ot 
a  Tunable  diode  laser  (TOL)  system  which  incorporates  diamond  turned  off 
axis  parabolic  mirrors  throughout  the  system.  The  TDL  is  wavelength 
stabilized  by  a  spherical  Fabry-Perot  which  in  turn  is  locked  to  the  fringe 
of  a  single  mode  stabilized  HeNe  laser.  The  etalon  may  be  scanned  under 
computer  control  with  the  TDL  locked  to  the  etalon  fringe. 

Preliminary  data  on  carbon  dioxide  and  acetylene  will  be  presented 


Address  of  Balent  and  Mantz:  Department  of  Physics,  Franklin  and  Marshal! 
College.  PO  Box  3003,  Lancaster,  PA  17604-3003. 
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RF4(2:11) 

DATA  ACQUISITION  SYSTEM  FOR  DIODE  LASER  KINETIC  SPECTROSCOPY  AND  APPUCATIONS  TO 
HOCO  AND  ETHYL  RADICALS 

PHILIP  M.  JOHNSON,  WAFAA  M.  FAWZY  AND  TREVOR  J.  SEARS 

We  have  developed  a  new  data  acqisititm  system  for  diode  laser  spectrometers  used  to  measure  spectra  of 
transient  molecules  formed  photolytically  using  a  pulsed  laser.  The  new  system  employs  a  novel  segmented  refeedve 
chopper  wheel  whose  rotatitm  is  synchronized  to  the  photolysis  laser  firing.  The  wheel  splits  the  time  between 
photolysis  laser  shots  into  four  slices  and  three  spatially  sqwrate  beams  which  measure  (i)  the  transient  sample  of 
interest  (ii)  a  reference  gas  spectrum  and  (iii)  an  dtalon  spectrum.  The  three  beams  are  recombined  on  the  element 
of  a  single  detector,  amplified  and  passed  to  a  CAMAC  programmable  transient  recorder  controlled  by  a  PC.  We  are 
able  to  measure  the  sample,  reference  and  dtalon  spectra  and  the  1q  level  on  every  laser  shot  thereby  improving  both 
the  speed  and  accuracy  of  the  mesurements.  We  illustrate  the  results  by  reference  to  new  spectra  of  the  HOCO  and 
ethyl  radicals. 


Address  of  Johnson:  Department  of  Chemistiy,  State  University  of  New  York,  Stony  Brook,  NY  11794. 
Address  of  Fawzv  and  Sears:  Department  of  Chemistry,  Brookhaven  National  Laboratory,  Upton,  NY  11973. 


RF5  (2:28) 

SPECTRA  OF  “C  ENRICHED  CO,  AT  ELEVATED  TEMPERATURES  IN  THE  15  pm  REGION 
MARK  P.  ESPLIN  AND  MICHAEL  HOKE 

The  GL  (Air  Force’s  Geophnics  Laboratory)  high  resolution  Fourier  transform  spectrometer  has 
been  used  to  measure  spectra  of  a  ”C  enriched  sample  of  CO,  heated  to  800K  in  a  high  temperature 
.absorption  cell.  The  single  pass  cell  had  an  absorption  path  of  1.75  meter,  where  the  central  1  meter  section 
0.'^  the  cell  was  maintained  at  800K  and  a  temperature  gradient  was  present  in  the  two  end  sectiems.  The 
crriched  sample  consisted  of  88%  ‘^C'^O,,  11%  '’C'*0'^,  and  1%  various  other  isotopes.  Results  of  the 
lii  e  position  analysis  will  be  presented  at  the  Symposium. 

This  work  was  supported  by  the  Air  Force  Office  of  Scientific  Research  (AFOSR)  as  part  of  GL  Task 

2310G1, 


Address  of  Esolin:  Stewart  Radiance  Laboratory,  Utah  State  University,  139  Hie  Great  Road,  Bedford,  Ma 

01730. 


Address  of  Hoke:  Geophysics  Laboratory  (AFSC)/OPS,  Hanscom  AFB,  Bedford,  Ma  01730. 
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RF6  (2:40) 


INTENSITY  AND  POSITION  MEASUREMENTS  OF  CARBON  DIOXIDE  LINES 
IN  THE  4370  TO  4640  cm-l  REGION 

L  P.  GIVER  and  C.  CHACKERIAN,  JR. 

A  set  of  14  spectra  of  the  carbon  dioxide  absorption  bands  in  the  4300  to  4700  cnt'l 
region  were  obtained  with  a  BOMEM  DA3.002  FTS  and  a  White  cell  using  absorption  path 
lengths  between  507  and  1307  meters.  The  principal  purpose  of  this  work  was  to  make  the 
first  laboratory  measurements  of  the  transition  moment  and  Herman-Wallis  intensity 
parameters  of  the  I2cl602  (31l0)iv  •  (OO^O)  band  at  4416.15  cm**.  This  weak  band  was 
recently  found  to  be  prominent  in  the  thermal  emission  spectrum  of  the  dark  side  of 
Venus^  Our  measured  rotationless  transition  moment  of  this  band  is  R^  =  (1.4110.14)  xlO’^^ 
Debye2.  Line  positions  for  this  band  were  calibrated  using  the  2-0  band^of  CO.  The  spectra 
of  CO  and  CO2  were  recorded  simultaneously  with  a  small  amount  of  added  CO  to  the  CO2. 

In  this  spectral  region  we  have  also  recorded  data  which  is  suitable  for  intensity  and 
positional  work  on  the  (31*0)iii  -  (OO^O),  (3220)iii  -  (01  lO)  and  (4000)iv  •  (01*0)  bands  of 
12C1602  and  the  (0002)i  -  (OO^O)  band  of  13C160180. 


iB.  Bezard,  C.  de  Bergh,  D.  Crisp,  and  J.-P.  Maillard,  Nature  245,  508  (1990). 

2C.  R.  Pollock,  F.  R.  Petersen,  D.  A.  Jennings,  and  J.  S.  Wells,  J.  Mol.  Spectrosc.  99,  357  (1983). 


Address  of  Giver  and  Chackerian:  NASA  AMES  Research  Center, 
MS  245/4,  Moffett  Field,  CA  94035-1000. 


RF7  (2:57) 


The  V3,  2v2  and  vi  interacting  bands  of  •<N1''02. 

A.  PERRIN*.  A.M.  VASSEROT*,  C.  CAM  V-l-EYRET*,  J.M  *^UD*.  A.  GOLDMAN**  and 
G.  GUELACHVILI***. 

Up  to  now,  except  for  isolated  states  ‘-2,  the  spin-rotation  interaction  in  NO2  has  been  treated  using  a 
perturbation  method  3.  In  the  present  work,  an  extensive  analysis  of  NO2  Fourier  transform  spectra  in  the  6.3 
pm  region  has  been  performed  leading  to  a  large  and  precise  set  of  spin-rourtion  levels  of  the  (001), (020)  and 
(100)  interacting  states  of  this  molecule.  Then,  using  an  Hamiltonian  which  takes  explicitly  into  account  the 
Coriolis-type  interaction  between  the  levels  of  (001)  and  (020)  and  between  those  of  (001)  and  (100)  as  well 
as  the  spin-rotation  interaction,  it  has  been  possiUe  to  reinoduce  very  satisfactorily  the  observed  enagy  levels 
even  in  the  case  of  strong  resonances.  Examples  of  the  effects  of  such  resonances  will  be  given  showing 
clearly  that  one  needs  to  take  them  explicitly  into  account  in  order  to  reproduce  within  the  experimental 
uncertainty  the  observed  spectra. 

*A.  Perrin,  J-M.  Flaud,  C.  Camy-Peyret,  B.  Carli  and  M.  Carlotti,  Molec.  Phys.  fii,  791  (1988) 

2a.  Perrin,  C.  Camy-PeyreU-M.  Flaud  and  J.  Kauppinen,  J.  Mol.  Spcctrosc.  13Q,  168  (1988) 

3W.T.  Rayncs,  J.Chem.  Phys.  H,  3020  (1964) 

Addre.s.s :  *  LPMA,  Bte  76,  T13,  CNRS  and  University  P.  et  M.  Curie,  4  Place  Jussieu,  75252  Paris  Cedex 
05,  France. 

*♦  Department  of  Physics,  University  of  Denver,  Denver,  Colr^ado  80208-0202 
***  LPMA,  CNRS  et  University  Paris-Sud,  BSt.350, 91405  Orsay  Cedex,  France. 
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RF8(3:20) 


ABSOLUTE  INTENSITY  AND  PRESSURE  HtOADENING  NEASURENENTS  IN  THE  vj  FUNOMENTAL  OF  NjO 
J.  W.  JOHNS.  H.  NOEL  AND  T.,  L.  TAN 

PrellRlniry  neasurenents  of  absolute  Intensities  and  self  broadened  line  widths  have  been  Rede 
In  the  Vo  fundanental  band  of  N2O  near  SB8  cm'*.  The  linear  Henaan-Hallls  factor  Is  Inportant  In 
this  band  and  a  precise  value  has  been  obtained. 

Soaw  factors  which  affect  Intensity  neasurenents  nade  near  the  peak  of  the  roon  tenperature 
black  body  radiation  curve  will  be  discussed. 


Address  of  Johns  and  Noel ;  Herzberg  Institute  of  Astrophysics,  National  Research  Council  of 
Canada,  100  Sussex  Drive,  Ottawa,  Ontario,  Canada  KIA  ORB 

Address  of  Tan:  National  University  of  Singapore,  Departnent  of  Physics,  faculty  of  Science, 
Lower  Kent  Ridge  Road,  Singapore  OSII 


RF9  (3:32) 

ABSOLUTE  RAMAN  INTENSITY  MEASUREMENTS  FOR  HYDROGEN  SULFIDE 

W.  F.  MURPHY  AND  J.  M.  FERNANDEZ  SANCHEZ 

Raman  srattering  croas  arcllona  have  been  measured  for  vibrational  bands  in  the  trare  and  aiiisnl  ropy  Raman 
acattering  spectra  of  gaseous  HjS,  and  of  several  mixtures  of  DjS,  HDS,  and  HjS  The  anaUsis  of  this  data  in 
terms  of  the  derivatives  of  the  molecular  polarixability  derivatives  with  respect  to  symmetry  coordinates  permits 
the  determination  of  the  cross  sections  for  the  individual  bands  of  the  three  isotopic  species.  These  results  can  he 
used  to  predict  the  effect  of  vibration-rotation  interaction  on  the  intensities  of  lines  in  the  pure  rotational  Raman 
spectrum  of  these  molecules. 

The  current  status  of  this  work  will  he  presented. 

Address'  Steacie  Institute  for  Molecular  Sciences,  National  Research  Council  of  Canada,  Ottawa,  Canada  K I  \  0116 


RF10  (3:49) 

THE  2.5  lita  BANDS  OF  OZONE;  LINE  POSITIONS  AND  INTENSniES 

A.  PERRIN,  A.-M.  VASSEROT,  J.-M.  FLAUD,  C.  CAMY-PEYRET,  V.  MALATHY  DEVI,  M.  A.  H.  SMITH. 
C.  P.  RINSLAND,  A.  BARBE,  S.  BOUAZZA,  AND  J.  J.  PLATEAUX 

A  study  of  high-resolution  (0.010  cm'*)  Fourier  transform  absorption  spectra  of  **0]  in  the  region  around  4020 
cm'*  has  been  performed.  This  study  has  resulted  in  the  first  extensive  analysis  of  the  vi+inj  band  of  this  molecule 
and  the  first  observation  of  weaker  lines  from  its  4x3  and  'ivi+»2  bands. 

The  rotational  energy  levels  of  the  (103),  (004),  and  (310)  vibrational  states  of  ozone  have  been  satisfactorily 
reproduced  usuig  a  Hamiltonian  matiu  which  takes  explicitly  mto  account  the  classical  ConoUs  interaction  of 
(103>»(004)  together  with  the  unusual  Conolis-type  (103>»(310)  and  Fermi-type  (310)«K004)  interactions.  Under 
these  conditions  precise  vibrational  band  centers  and  rotational  and  coupling  constants  were  obtained.  Also,  over  130 
line  intensities  were  measured  with  an  accuracy  of  2-4%.  Analysis  of  these  intensities  has  allowed  the  determination 
of  the  vi+Jnj  and  vibrational  transition  moment  constants.  Finally,  a  complete  list  of  line  positions, 

intensities,  and  lower-state  energies  was  generated  for  the  -1-3x3,  ^nd  3xi-l-x2  bands  of  *^63. 


Address  of  Pemn.  Vasserot.  Flaud.  and  Camv-Pevret:  Laboratoire  de  Physique  Mol&ulaire  et  Atmosphdnque, 
Umversitd  Pierre  et  Mane  Cune  et  C.N.R.S  ,  Tour  13,  4  Place  Jussieu,  75252  Paris  Cedex  05,  France. 

Address  of  V.  Malathy  Devi:  Physics  Department,  The  College  of  William  and  Mary,  Williamsburg,  Virginia  23185 
Address  of  Smith  and  Rinsland:  NASA  Langley  Research  Center,  Atmosphenc  Sciences  Division,  Mail  Stop  401A, 
Hampton,  Virginia  23665-5225. 

Address  of  Rutbe,  Bonanza,  and  Plateaux:  Laboratoire  de  Physique  Moldculaire,  U  A.  CNRS  776,  Universitd  de 
Reims,  BP  347,  51062  Reims  Cedex,  France. 
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RF11  (4:01) 


THE  ^2  BANDS  OF  THE  MONOSUBSTITUTED  SPECIES  OF  OZONE 

A.  PEBRIN.  C.  CAMY-PEYRET,  J.-M.  FLAUD,  C,  P.,  RINSLAND,  M.  A.  H..  SMITH,  AND  V.  MALATHY  DEVI 

Using  0.005-cm~^  resolution  room  temperature  Fourier  transform  spectra  of  ^^0-enrlched  ozone 
samples,  the  first  extensive  analysis  of  the  hands  of  **0*’o‘*0  and  **o“o'’0  has  been  performed. 
First,  using  ground  state  combination  differences  derived  from  the  Infrared  spectra  together  with 
the  available  microwave  transitions,  the  ground  state  constants  were  refined.  Then,  the  (010) 
rotational  levels  were  fitted  leading  to  precise  constants  for  the  upper  states  of  both  molecules,. 
Finally,  using  appropriate  expansions  of  the  transformed  transition  moment  operators.  It  has  been 
possible  to  generate  a  comprehensive  list  of  the  line  positions  and  intensities  for  the  bands 
of  both  Isotopic  species. 


Address  of  Malathv  Devi:  Department  of  Physics,  College  of  Hllllam  and  Mary,  Williamsburg, 
Virginia,  23185. 

Address  of  Perrin.  Camv-Pevret.  and  Flaud?  Laboratolre  de  Physique  Moleculalre  et  Atmospherlque , 
University  Pierre  et  Marie  Curie  et  C.N.R.S.,  Tour  13,  3*  stage,  4  place  Jussieu,  75252  Paris  Cedex 
05,  France. 

Address  of  Rlnsland  and  Smith:  Atmospheric  Sciences  Division,  NASA  Langley  Research  Center,  Nall 
Stop  401A,  Hampton,  Virginia,  23665-5225. 


RF12(4:13) 

H.R.  INFRAllEO  SPECTRUM  OF  ^*0^  :  AANALYSIS  OF  THE  TRIAD  and  Zi'j 

A.  BARBE.  S,  BOUAZZA.  J.J.  PUTEAUX.  J.F  FUUD  and  C.,  CAMY-PEYRET 
1 8 

High  resolution  spectra  of  O^ln  the  S  pm  have  never  been  recorded  up  to 

now.  To  derive  Intensities  and  positions  of  the  lines  of  Isotopic  ozone  a 
set  of  sepctra  have  been  obtained  with  the  new  F.T.S.  built  In  Relas  (1). 

The  spectra  of  98  X  '*0^  Introduced  In  the  absorption  cell  of  31.2  cm 

long,,  at  different  pressures  (9,4  Torrs,  6  Torrs,  4  Torrs)  have  been 
performed  In  one  hour,  with  a  signal  to  noise  ratio  of  800,  at  resolution 
of  0.003  cm  ‘  corresponding  to  a  3  a  path  difference,  using  stepping  mode. 
The  observed  experimental  results  aje  derived  from  least  squares  fits  on 
line  shape.  The  accuracy  Is  7  10  ®  cm  *  for  wavenumbers  and  4  X  for 
absolute  intensl' les. 

For  the  analysis  we  used  Watson's  type  haalltonian  (2]  with  22  constants 
for  each  vibrational  state  (200,  101  and  002)  and  9  coupling  constants  for 
Coriolis  and  r:drllng-Dennls&on  resonances  betwen  these  states. 

Finally,,  we  give  all  the  set  parameters,-  a  portion  of  listing  with 
assignments  observed  and  calculated  wavenumbers  and  intensities,  as  well 
as  standard  deviation  for  v  and  S. 

(11  J.J.  PLATEAUX,  D.  COURTOIS,.  A,  DELAHAIGUE,  A  BARBE  and  P.,  JOUVE 
Rev.  Phys.  Appllquee  21,  239-244  (1986) 

(21  C.  CAMY-PEYRET,  J.M.  FUUD,  M.A.  SMITH,  C.  P,  RINSLAND,  V.M.  DEVI. 
J.J.PLATUUX  and  A.  BARBE,  J.  Mol.  Spectry  141,.  134-144  (1990) 

Address  of  Barbe,  Bouazza  and  Plateaux  s  University  de  Reims,  URA 
1434,  UFR  Sciences,  51062  REIMS  Cedex,  France 

Address  of  Flaud  and  Camy-Peyret  :•  Laboratolre  de  Physique  Moleculaire  et 
Atmospherlque,  University  P.M.  Curie  et  CNRS  Tour  13,  4  Place  Jussieu, 
75252  Paris  Cedex  05,  France 


RF13  (4:30) 


The  V4  band  of  Carbonyl  fluoride. 

J.M.  FLAUD*.  C.  CAMY-PEYRET*.  A.  GOLDMAN**,  C.P.  RINSLAND***,  R.D.  BLATHER- 
WICK**,  RJ.  MURCRAY** 

CCH^Whkh  has  been  postulated  to  be  an  important  intermediate  in  the  decon^sidon  of  chlorofluorocarbons 
in  the  upper  atmosphere  has  been  observed  in  the  stratosphere  through  the  identiflcadon  of  abstnrption  features 
of  its  V6,  V4  and  vi  bands  by  the  ATMOS  experiment  In  addidon,  recendy  the  V6  and  V4  bands  have  been 
observed  at  very  high  resoludon  (0.002  cm-*)  using  a  balloon  borne  FTS  (Denver  University  group).  Since  in 
order  to  analyse  the  atmospheric  Spectra  it  is  necessary  to  know  precisely  the  spectral  parameters  of  the 
molecule,  we  have  undertaken,  using  0.002  cnr  ^  resoludon  laboratory  spectra,  an  extensive  analysis  of  the 
V4  band  of  COF2.  It  proved  not  possible  to  reproduce  coirectly  the  observed  wavenumbers  considering  the 
v4  >  1  state  as  isolated  and  it  was  necessary  to  take  into  account  the  nearby  state  located  about  4  cm'l  below. 
In  this  way  the  line  positions  were  reproduced  within  their  experimental  uncertainty  allowing  to  determine 
accurate  band  centers  and  rotadonal  and  coupling  constants.  Comparisons  between  a  calculated  and  the 
experimental  spectrum  will  be  presented  showing  the  quality  of  the  results. 

Address : 

*  LPMA,  Bte  76,  T13,  CNRS  and  University  P.  et  M.  Curie,  4  Place  Tussieu,  75252  Paris  Cedex  05, 
France. 

**  Physics  Department,  University  of  Denver,  Denver,  Colorado  80208-0202 

***  Atmospheric  Sciences  Division,  NASA  Ungley  Research  Center,  Mail  Stop  401A,  Hampton,  Virginia, 
23665-5255 


RF14(4:42) 

AM  AMALYaze  OT  THB  YAA  INTMAAID  SPBCTAUM  Ot  ACBTOMK 
Y.  G.  dmovern.  N.  L.  Sonant  and  0.  C.  Koula 

Tha  Far  Infrarad  apaatrua  of  acatona  haa  baan  analyzed  and 
aaalgnaanta  hava  baan  aada  for  (CH,)}CO,  (CDjijCO  and  CH,Ct\CO.  Tha 
potential  aurfaca  for  the  4,  and  Oj  torsional  dlsplacanants 

was  mapped  out  by  struoturally  relaxed  6-'316*  MO  calculations  and 
fitted  to  a  doubla  fouriar  expansion  in  7  tarns.  Tha  torsional 
Hamiltonian  matrix  was  synmatrisad  by  tha  non  rigid  group  into 
16  boxes  and  was  solved  varlatlonally.  Intensities  were  obtained 
from  the  calculated  electric  dipole  momants  and  were  combined  with 
the  torsional  frequencies  to  predict  the  spectrum.  The  simple 
pattern  of  bands  was  attributed  to  the  A,  -  ^  /  Aj  -  A,  /  A,  -  Aj 
combinations,  which  are  X  directed  out  of  tha  plane.  The 
intensities  in  the  Y  direction  ware  calculated  to  be  of  the  same 
magnitude  but  were  not  observed  becauae  of  their  broader  rotational 
contour. 

Address  of  Smavers  and  Senent;  Instituto  do  Estructura  de  la 
Materia,  Consejo  Superior  de  Invstlgaciones,  C.  Serrano  119  - 
28006,  Madrid,  Spain. 

Address  of  Moulet  Department  of  Chemistry,  Brock  University,  St 
Catharines,  Ont.,  L2S3A1. 


RF15  (4:59) 

INFRARED  DICDE  LASER  AND  FOURIER  TRANSFORM  SPECTROSCOPY  OF  A  LOW 
PRESSURE  PREMIXED  GAS  FLAME 

K.L.  MCNESBY  and  R.A.-  FIFER 

A  new  low  pressure  premixed  gas  burner  flame  apparatus  has 
been  f'-.-’structed  in  our  laboratory.  This  new  facility  is  used  to 
investigate  the  oombustion  of  premixed  gases  which  have  relevance 
to  the  study  of  the  combustion  of  energetic  materials  of  interest 
to  the  army.. 

The  burner  flame  is  probed  in  the  infrared  by  a  tunaf  ,iode 
laser  and  also  by  Fourier  transform  spectroscopy.  ..^..itially 
resolved  species  profiles  and  temperatures  are  used  as  a  check 
against  theoretical  models  of  a  low  pressure  (20  torr)  premixed 
methane  /  nitrous  oxide  flame.  Principal  species  used  for 
temperature  estimation  are  NO  and  CO. 


Address  of  McNesbv  and  Fifer:  U.S.  Army  Ballistic  Research 
Laboratory,  Attn:  SLCBR-IB-I,  Aberdeen  Proving  Ground,  MD,  21005- 
5066 
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RG1  (1:30) 

LOW  ENERGY  ELECTRON-SILANE  SCATTERING  USING  THE  COMDEX 

KOHN  METHOD  AND  POLARIZED  ORBITALS 

WEIGUO  SUN.  C.  W,  McCURDY  ,  and  B.  H.  LENGSFIELD  IH 

The  electron  scattering  of  silane  is  studied  using  the  complex  Kohn  method 
with  polarized  trial  wavefunctions  at  incident  energies  between  0.01  and  7.5  eV. 
The  differential,  and  the  integrated  cross  sections  reported  here  are  the  first  ab 
initio  calculations  on  silane  which  include  target  response.  The  polarizability  of 
the  target  is  well  represented  by  a  small  polarized  subspace  of  the  whole  space 
of  unoccupied  orbitals. 

The  integrated  cross  sections  reported  here  are  in  excellent  agreement 
with  experiment  values  especially  in  the  Ramsauer-Townsend  minimum  region. 
Comparison  between  our  differential  cross  sections  (DCS)  and  those  of  experiment 
are  very  satisfactory  above  4  eV.  Both  theoretical  and  experiment  DCS  showed 
an  apparent  d-wave  character  of  the  shape  resonance  at  3  eV. 

This  study  shows  the  effectiveness  of  the  complex  Kohn  method  and  the 
methods  used  to  incorporate  target  response,  and  indicates  that  it  is  feasible  to 
accurately  study  electron  scattering  from  molecules  as  large  or  larger  than  silane 
with  an  ab  initio  procedure. 


Address  of  Sun  and  McCurdy:  Department  of  Chemistry.  The  Ohio  State 
University,  Columbus,  OH  43210. 

Address  of  Lengsfield:  Law’ence  Livermore  National  Labratory,  P.  0.  Box  808, 
Livermore,  CA  94550. 


RG2  (1 :47) 

ELECTRONIC  STRUCTURE  OF  HCCO  RADICAL 
KYUNGSUN  KIM  AND  ISAIAH  SHAVITT 

Several  electronic  states  of  the  HCCO  radical  have  been  studied  by  ab  initio  SGF,  MCSCF,  Cl.  ana  iJMP2  calculations. 
Geometry  optimizations  have  been  carried  out  with  a  TZP  basis  set  at  the  UMP2  level  for  the  lower  two  states  and  at  the  SDCI 
level  for  the  upper  two  states.  Generally-contracted  Dunning  correlation-consistent  pVDZ  and  pVTZ  basis  sets  have  been  used 
for  the  accurate  energy  determination. 

The  two  lowest  states  form  a  Renner-Teller  pair,  degenerate  (*n)  at  the  linear  geometry  and  split  into  a  bent  1*A"  ground 
state  and  a  linear  l^n  excited  state  which  becomes  *A'  upon  bonding.  Davidson-corrected  56-reference  SDCI  with  a  Dunning 
generaily-contracted  (431  /31 J  basis  set  gives  an  energy  difference  of  981  cm~’  for  the  lower  Renner-Teller  pair.  Two  higher  states, 
2^ A'  and  2^n ,  also  form  a  Renner-Telier  pair  with  a  barrier  to  the  linearity  of  31 1  cm~' .  The  same  level  of  calculation  places  these 
states  about  32316  cm~'  above  the  ground  state  minimum.  The  bonding  is  mostly  H-C  =  c  =  Ointhetvw>  lowest  states,  and 
IS  H  -  C  =  c  -  6  in  the  upper  pair  of  states.  The  equilibrium  geometries  of  the  various  states  are  given  in  the  following  table. 

Equilibrium  Gaometnes  for  Several  States  of  HCCO* 


parameter 

1*A" 

1='n(A') 

2^e(A") 

Rhc(A) 

1.071 

1.058 

1  063 

1.060 

Rcc 

1.314 

1  269 

1.256 

1.246 

Rco 

1.167 

1.172 

1  346 

1  338 

^*HCC  (®) 

128  2 

180.0 

150  8 

180  0 

#cco 

169  9 

180.0 

172  0 

180  0 

“Optimized  at  the  UMP2  and  SDCI  levels  with  a  Donning  TZP  segmented-contracton  basis  sat  The 


bent  structures  are  in  trans  conformation 


Address  of  Kim  and  Shavitt  Department  of  Chemistry,  The  Ohio  State  University,  Colurnpus.  OH  43210,  USA 
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RG3  (2:04) 

AN  AB  MfnO  METHODOLOGICAL  STUDY  OF  THE  STRUCTURES  AND  EXCITATION  ENERGIES  OF  THE  (n,  x*)  STATES 
OFNjHi 

KYUNGSUN  KWH.  ISAIAH  SHAVITT,  AND  JANET  E.  DEL  BENE 

A  number  of  ab  Inltk)  approaches  have  been  used  to  determine  die  equlliorlum  structures,  enerolM,  and  harmonic  vibradonai 
*' jquencies  of  NaHj  in  the  ground  state  and  in  the  excited  singlet  and  tr^(n,  x*)  states.  The  methods  Include  restrlctsd  (RHF)  «id 
unrestricted  (UHF)  Hartree-Fock,  multiconfigurational  seH-oonftguratlonal  seif-consistent  field  (MCSCF),  single-reference  (SRCI) 
and  multireference  (MRCI)  configuration  Interaction  including  all  single  and  double  excitations  from  the  reference  configurations,  and 
second-order  Meller-Plesset  perturbation  theory  (MP2)  using  RHF  and  UHF  orbitals  for  the  ground  and  excited  states,  respectively. 
Unlike  the  singlet  excited  state,  for  which  broken-symmetry  solutions  were  found  at  the  RHF  level',  no  symmetry  breaking  was 
encountered  for  the  triplet  state.  The  ground  state  MP2  structure  of  N^H;,  which  has  Ca,  symmetry.  Is  In  excellent  agreement  with 
the  experimentally  determined  structure.  The  excited  states  are  predicted  to  have  nonplanar  C2  structures  with  dihedral  angles 
ranging  from  96  to  106°  for  the  trlplst  state  and  from  105  to  121°  for  the  singlet  Except  for  the  SRCI  singlet  adiabatic  excitation 
energy,  the  effect  of  configuration  Interaction  is  to  Increase  the  vertical  and  adiabatic  excitation  energies  of  both  excited  states 
relative  to  the  RHF  values  in  single-reference  calculations,  and  to  deaease  these  exdtation  energies  relative  to  the  MCSCF  values 
in  multireference  calculations,  bringing  the  single-reference  and  multireference  values  Into  better  agreement  with  each  other.  The 
MRCI  vertical  excitation  energies  are  2.6  eV  fOr  the  triplet  and  3.6  eV  lOr  the  singlet,  while  the  corresponding  0-0  transition 
energies  are  1  9  and  2.9  eV,  respectively. 


'Janet  E.  Del  Bene,  Kyungsun  Kim,  and  Isaiah  Shavitt,  Can.  J.  Cham.,  In  press  (1991). 


Address  of  Kim  and  Shavitt:  Department  of  Chemistry,  The  Ohio  State  University,  Columbus,  OH  43210,  U.S.A. 
Addreas'of  Del  Bene:  Department  of  Chemistry,  Youngstown  Stats  university,  Youngstown.  OH  44555,  U.S.A. 


RG4  (2:21) 

AN  ab  initio  STUDY  OF  n-tr*  TRANSITION  ENERGIES  IN 
HYDROGEN-BONDED  COMPLEXES 

J.  E.  Del  Bene,  E.  A,  Stahlberg,  and  L  Shavitt 

Ab  initio  single-  and  multi-reference  CISD  correlation-ene^  calculations  have  been  performed  on  the  ground  states 
and  the  lowest-energy  singlet  excited  states  of  H2CO,  H2CNH,  irons-HNNH,  and  rrans-(CHO)2,  and  complexes  of 
these  molecules  with  HF,  to  investigate  the  effect  of  hydrogen  bonding  on  «-*t*  transition  energies.  The  ground  state 
geometries  of  all  monomers  and  complexes  were  optimized  at  MP2/6-31-K}(d,p),  and  vertical  «-*x*  transition  energies 
were  computed  at  these  geometnes.  For  H2CO  and  H2CNH,  which  contam  only  a  single  chromophore,  the  blue  shift 
of  the  transition  energy  in  the  complex  is  similar  to  the  ground  state  hydrogen  bond  energy,  suggesting  that  the 
hydrogen  bond  is  broken  or  severely  weakened  in  the  excited  state.  In  contrast,  for  iroits-HNNH  and  franj-(CHO)2, 
which  have  two  chromophoric  groups,  the  blue  shift  of  the  n—^v*  band  in  the  complex  is  significantly  less  than  the 
ground-  state  hydrogen  bond  energy,  suggesting  that  the  hydrogen  bond  remains  essentially  intact  in  the  excited  state. 
In  these  complexes,  the  n— x*  excitation  occurs  pnmarily  in  the  nonhydrogen-bonded  chromophonc  group. 


Address  of  Dei  Bene:  Department  of  Chemistry,  Youngstown  State  University,  Youngstown,  Ohio,  44555 
Address  of  Stahlberg  and  Shavitt:  Depaitraent  of  Chemistry,  The  Ohio  State  University,  Columbus,  Ohio,  43210 
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RG5  (2:38) 

AN  AB  INITIO  STUDY  OF  THE  SO2  ELECTRONIC  SPECTRA  IN 
THE  3900—1750  A  REGION 

R.  J.  Zellmer  and  I.  Shavitt 

Ab  initio  SCF,  MCSCF,  single-  and  muld-refettnce  CISD  calculations  have  been  perfonned  on  the  ground  state 
(' Aj)  and  the  six  lowest-energy  excited  states  ^*^82,  and  *’’A2).  The  geometries  of  all  the  states  were  optimized 

at  the  MCSCF  level  (employing  a  valence  CAS  space)  using  a  Dunning  DZP  ( (ll,7,2/9,5,l)-t[6,4^4Al] )  basis 
set.  The  vertical  excitaion  energies  at  the  ^Ai  experimental,  SCF  optimized,  and  MCSCF  optimized  geometries  and 
the  minimum-minimum  (Te)  transitions  at  the  experimental  and  MCSCF  q)timized  geometries  were  determined.  The 
vertical  emission  energies  at  the  experimental  and  MCSCF  optimized  excited  state  geometries  were  also  calculated. 
In  addition,  the  C2v  minimum  crossing  points  of  the  potential  energy  surfaces  of  the  ^A2  -  and  ‘A2  -  ‘Bi  pairs 
of  states  were  determined.  Finally,  selected  properties  for  all  states  at  their  respective  experimental  and  MCSCF 
optimized  geometries  were  also  determined. 


Address  of  Zellmer  and  Shavitt:  Department  of  Chemistry,  The  Ohio  State  University,  Columbus,  Ohio,  43210 


RG6  (2:55) 

TORSION-ROTATION  PERTURBATIONS  IN  ELECTROmC SPECTROSCOPY.  THESi-S,SPECrRUM 
OF  2-METHYH.NAPHTHOL‘ 

X..Q.  TAN  AND  D,  W.  PRATT 


2-Metbyl'l-naphtbol  (2M1HND  is  to  interesting  molectde  that  eidiibits  motion  along  two  low  frequency 
coordinates,  the  torsional  motion  Of  the  methyl  group  and  rotational  isomerism  about  the  OOH  bond.  Both 
motions  are  restricted  by  significaat  barriers;  aMdcmallyt  they  couple  to  the  overall  rotatkmal  motion  of  the 
molecule  and  may  also  interact  with  each  otlwr.  In  this  repost,  we  describe  the  frilly  reserved  Si*-So  electronic 
excitation  spectrum  of  2M1HN  recorded  in  the  collision>frM  environment  of  a  molecular  beam.  The  spectrum 
exhibits  two  electronic  origins;  these  may  be  assigned  to  the  gU  and  tagg  rotamcn  uniquely  using  deuterium 
substitution  techniques  similar  to  those  employed  for  the  parent  1-naphthoL’  Further,  the  two  Oj  bands  show 
significant  torsion-rotation  perturbations  like  the  parent  2-meth^napbthakne.’  Analyses  of  these  yields  values 
of  the  hindering  potentials  V,  that  restrict  the  internal  motion  of  tlw  methyl  group,  in  both  electronic  states  of 
both  rotamers.  We  find  significanily  higher  Vj  values  for  CH}*group  rotation  in  trans.2MlHN.  evidencing  a 
steric  contribution  to  the  barriers  of  boA  electronic  states  of  tUs  rotamer. 


‘Work  supported  by  NSf. 

^J.  R.  Johnson,  K.  D.  Jordah,  D.  F.  Plusquellic,  and  D  W.  Pratt,  J.  Chem.  Phys,  93,  2258  (1990). 
^X.-0.  Tan,  W.  A.  MajcwsldL  D  F.  Plusquellic,  and  D.  W.  Pratt,  J,  Chem.  Phys.,  in  press. 


Department  of  Phyiics,  University  of  Pittsburgh,  Pittsburgh,  PA  15260. 


Address  of  Pratt:  Department  of  Chemistry,  University  of  Pittsburgh,  Pittsburgh,  PA  15260. 
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RG7  (3:25) 

AB  INITIO  AMD  MODEL  STUDIES  OF  WEAKLY  BONDED  aUSTERS  OF  CARBON  MONOXIDE 
C  A  ParlsH  C  E  Cyicstra,  J  D  Augspurger,. 

The  p-  Secular  mechanics  for  dusters  (MMO  modd  ccnstructs  interaction  potentials  from 
electrical  prOj-:.,ties  and  parameters  associated  with  the  individual  inta^ng  tndecules  MMC 
parameters  have  ncM  been  devdcped  for  carbon  mcncxide^  and  we  have  carried  out  MMC  calculations 
on  the  structures,  siahlities  and  interconversian  potentials  of  a  number  of  CO-  containing  completes 
Ab  Initio  calculations  have  also  been  carried  out  on  CO— HF  and  OC— HF  using  a  larger  multiply 
pdarized  basis  with  inoorpcratlon  of  dectron  condation  effects  at  the  coupled  duster  Isvd  These 
calculations  shotv  the  potential  curve  at  both  complexes  to  be  ectremdy  flat  near  the  equilibrium 
separation,  a  feature  that  seems  to  be  properly  described  by  the  X1MC  model. 


University,  Indianapolis,  Indiana,  462QS 


Department  of  Chemistry,  Indiana  Unlversity-Purdue 


RG8  (3:42) 

AB  INITIO  CALCULATIONS  OF  DIRHENIUM  COMPLEXES  USING 
RELATIVISTIC  EFFECTIVE  CORE  POTENTIALS 

J.  R  Blaudeau.  R.  Ross,  R.  Pitzer,  P.  Mougenot  and  M.  Benard 

The  complexes  Cl2(OH)2ReReCl2(PH3)2  and  Re2Cli'*  were  studied.  Atomic  basis  sets 
were  optimized  for  rhenium,  chlorine,  oxygen,  and  phosphorus  for  use  with  Christiansen 
relativistic  effective  core  potentials.  Recently  the  COLUMBUS  graphical  unitary  group 
approach  multi-configuration  self-consistent  field  (MCSCF)  program  was  modified  to 
incorporate  these  potentials.  Harttee-Fock  and  MCSCF  calculations  for  these  complexes 
were  performed  on  the  ground  state  and  several  excited  states.  Spin-orbit  splitungs  of  these 
states  were  found  using  a  double  group  spin-orbit  configuration  interaction  (Cl)  program. 
The  known  quadiuplc  ihenium-rhenium  bond  was  investigated  and,  as  previously  shown, 
was  not  found  at  the  Haitree-Fock  level.  A  MCSCF  calculation  on  the  ground  '.ate  of 
the  complexes  showed  this  quadruple  bond.  The  criteria  chosen  for  the  disenption  of  the 
bonds  were  the  molecular  orbital  and  Cl  coefficients.  The  lowest  excited  state  for  these 
complexes  was  found  to  be  a  ^Ai,  S-S*  suite  with  spin-orbit  coupling  of  the  order  of  50 
cm"' .  Two  other  important  excited  states,  for  which  calculauons  are  proceeding,  are  the 
S-S'  singlet  state  and  a  ligand-metal  charge  transfer  state. 

Address  of  Blaudeau,  Ross,  Pitzer:  Department  of  Chemisny,  The  Ohio 
State  University,  120  W.  18**'  Ave.,  Columbus,  Ohio  43210 

Address  of  Mougenot  and  Benard Laboratoire  de  Chimie  Quantique,  E.R.  IS"!  du  CNRS, 
Institut  Le  Bel,  University  Louis  Pasteur,  4  rue  Blaise  Pascal,  67000  Stiasbou.'g,  France 


RG9  (3:59) 


COPPER  CHLORIDE:  SPIN-ORBIT  Cl  POTENTIAL  CURVES 
Nora  M.  Wallace  and  Russell  M.  Pitzer 

Ab  imtto  poienttal  energy  curves  for  the  ground  .ind  low-lymg  excited  suites  of  CuQ  have  been  calcu¬ 
lated  using  relauvisuc  effeenve  core  potentials  in  a  spui-orbit  configurauon  inieiaclion  study  Potential 
maxima  and  avoided  crossings  have  been  found  that  appear  to  be  similar  to  those  found  in  a  previous 
study  of  CuF  Most  of  these  maxima  and  avoided  crossmgs  are  caused  by  the  mteraetion  of  initially 
lovver-energy  bonding  lomc  potential  curves  wuh  repulsive,  covalent  potenual  curves  while  some  are 
caused  by  spm-orbrt  mteractrons  The  presence  of  poienttal  maxuna  could  allow  metastable  vibrational 
states. 


Address.  Department  of  Chemistry,  The  Ohio  State  Umversity,  Columbus,  OH  43210 
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RG10(4:16) 

ELECTRONIC  STRUCTURES  OF  Np(C,Hg)2  AND  Pii(CgH,)2 


Agnes  H.  H.  Chang  and  Russell  M.  Pitzer 
Depaitment  of  Chemistry 
The  Ohio  Stale  University 
120  West  18th  Ave. 

Columbus.  OH  43210 


RG11  (4:33) 


SPIN-ORBIT  Cl  STUDY  OF  VALENCE  AND  RYDBERG  STATES  OF  LlBe 
M.  H.  MARINO.  W.  C.,  ERMLER,  C-  W..  KERN,  AND  V.-  E,  BONDYBEY 


Ab  Initio  spin-orbit  full  configuration  Interaction  calculations  In  the  context 
of  relativistic  effective  core  potentials  are  reported  for  the  weakly  bound  metal 
dimer  LlBe,  a  3-valence-electron  system.  The  effects  of  basis  set  on  the 
energies  of  valence  and  Rydberg  states  of  the  cluster  are  discussed,  as  are  the 
effects  of  truncation  of  the  Cl  on  the  energy  of  the  latter  states..  Results  at 
the  dissociative  limit  of  40  bohr  are  compared  to  the  experimental  atomic 
spectra.; 


Address  for  Marino  and  Kern:  Department  of  Chemistry,  The  Ohio  State  University, 
120  W.  18th  Avenue,  Columbus,  OH  43210 

Address  for  Ermler;  Department  of  Chemistry  and  Chemical  Engineering,  Stevens 
Institute  of  Technology,  Hoboken,  NJ  07030 

Address  for  Bondvbevi  Institute  fur  Physikallsche  Chemie  der  T.  U.  Hunchen,  8046 
Garching,  Germany  and  Department  of  Chemistry,  The  Ohio  State  University 


RG12(4:50) 


AB  INITIO  SPIN-ORBIT  CONFIGURATION  INTERACTION 
CALCULATIONS  ON  THE  LI. BE  CLUSTER 
M.  AKBULUT,  W.  C.  ERMLER 

Relativistic  ab  initio  spin-orbit  configuration  interaction  calcu¬ 
lations  are  cai’ried  out  in  order  to  investigate  the  electronic  struc¬ 
ture  and  geometry  of  the  Li.Be  metal  atom  cluster.  Tlie  calculations 
take  into  account  both  electron  correlation  and  spin-  orbit  effects. 
The  procedure  for  the  treatment  of  spin-orbit  coupling  in  moleciiles 
is  based  on  the  lue  of  relativistic  effective  potentials  derived  from 
Dirac- Fork  atomic  wavefunctioiis.  Double-group  synunetry  is  used 
to  define  the  molecular  electronic  states. 

The  ground  state  of  Li; Be  and  has  a  linear  synunetrical  geometry 
having  bond  lengths  of  2.6  1.  Severallow-lying  excited  states  are  in- 
vestignte<l  and  potential  energy  surfaces  of  tlie  system  aie  presenter!. 


Adilress  of  Akbnlut  Department  of  Pliysics,  Stevens  Institute  of 'Ibcli- 
nology,  Hoboken.  N.J..  07030,  U.S.A. 

Adless  of  Erii Jer  Department  of  Cliemistry  and  Chemical  Engineer¬ 
ing,  Stevens  Institute  of  Tbchnology,  Hoboken,  N.J.,  07030,U.S.A, 
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FA1  (8:30) 


ROTATIONAL  SPECTRUM,  STRUCTURE,  AND  DIPOLE  MOMENT  OF  THE  SiF4-NH3 
SYMMETRIC  TOT 

R.  S.  RUOFF.  T.  EMILSSON,  A.  I.  JAMAN,  T.  C.  GERMANN,  AND  H.  S.  GUTOWSKY 

It  has  been  suggested  recently  that  Si-F  bonds  are  highly  ionic  in  character,’  and  theoretical  electron 
density  analysis  supports  a  strongly  ionic  Si-H  bond  in,  for  example,  Silit.^  Microwave  spectroscopy 
can  address  to  some  extent  the  nature  of  the  Si-F  and  Si-H  bonds.  High  quality  ab  initio  calculations 
indicate  a  suongly  bound  axial  dimer  SiFa-NHi  with  a  calculated  well  depth  of  lO.S  kcal  and  a  short  Si-N 
bond  distance.3  We  have  obtained  the  rotational  spectra  of  various  isotopically  substituted  SiFa-NHs 
dimers  (as  well  as  of  SiHa-NHs)  and  assigned  them  as  symmetric  tops  with  mtemal  rotation  present.  For 
the  main  isotopic  species  of  SiFa-NHs  we  find  Bq  =  2502.4777  MHz. 

Analysis  of  the  structure  indicates  that  the  Fu-Si-Feq  angle  is  about  97*  differing  greatly  from  the 
tetrahedral  109.5*.  This  change  in  geometry  should  give  alarge  dipole  moment  for  the  dimer  if  the  Si-F 
bond  dipoles  are  large,  as  one  would  expect  for  an  ionic  bond.  Ab  initio  calculations  indicate  a  dimer 
dipole  moment  of  4.2  D,^  which  exceeds  the  sum  of  monomer  moments  by  2.7  D.  We  plan  to  report  the 
dipole  moment,  compare  the  experimentally  derived  geometry  with  the  ab  initio  calculated  geometry,  and 
discuss  the  internal  rotation  of  the  SiFa  and  NH3  tops. 

Spectra  were  observed  with  a  Balle/Flygare  pulsed  nozzle,  Fourier  transform  spectrometer 
Assignment  of  the  internal  rotation  states  was  aided  by  observing  a  time  profile  of  the  population  of  the 
state  as  the  gas  pulse  evolves,  with  the  internal  rotor  state  populations  remarkably  dependent  on  whether 
the  front,  middle,  or  end  of  each  gas  pulse  is  probed.  This  effect  will  also  be  discussed. 


•B.  Rempfer,  H.  Oberhammer,  and  N.  Auncr,  J.  Am.  Chem.  Soc.  l£!g.  3893  (1986). 
^S.  Gronert,  R.  Glaser,  and  A.  Streitweiser,  J.  Am.  Chem.  Soc.  Hi,  3111  (1989). 
^A.  R.  Rossi  and  J.  M.  Jasinski,  Chem.  Phys.  Lett.  169.  399  (1990). 

^J.  M.  Chehayber,  S.  T.  Nagy,  and  C.  S.  Lin,  Can.  J.  Chem.  27  (1984). 


Address  of  Ruoff:  T,  J.  Watson  Research  Center,  IBM,  Yorktown  Heights,  NY  10598. 

Address  of  Emilsson.  Jaman  Germann.  and  Gutowskv  Noyes  Chemical  Laboratory,  University  of 
Illinois,  Urbana,  IL  61801 


FA2(8:47) 


MICROWAVE  ROTATIONAL  SPECTRUM  AND  ELECTRICAL  PROPERTIES  OF  Kr-BENZENE 
T  D  KLOTS,  T.  EMILSSON.  AND  H  S.  GUTOWSKY 

We  have  recently  observed  the  microwave  rotational  spectrum  for  several  isotopic  versions  of  the 
Kr-benzene  (Bzn)  dimer,  including  that  of  Kr-82,  83,.  84  and  86.  In  agreement  with  an  earlier,, 
rotationally  resolved  UV  study  of  the  analogous  Ar-Bzn  dimer,’  and  ongoing  work  on  Kr-Bzn,2  the 
complex  is  confirmed  as  having  C6v  symmetry.  The  ground  state  rotational  constants  determined  for  the 
*‘‘KT-Bzn  dimer  are  Bo  =  795.6822  MHz,  Eb  =  1.315  kHz,  and  Djk  =  7.90  kHz.  The  Bq  translates  into  a 
Kr  to  Bzn  center  of  mass  distance  of  3.675  A. 

In  addition,  we  have  been  mterested  in  the  elecmcai  pre^rues  of  the  complex  and  have  measured  the 
(induced)  *3Kr  nuclear  quadrupole  coupling  constant,  Xaa  =  -5.021  MHz,  as  well  as  the  purely  induced 
electnc  dipole  moment,  Pa  =  0.136  D.  These  experimentally  observed  induced  parameters  a-e  more 
closely  reproduced  by  a  calculated  benzene  charge  distribution^  employed  in  a  distnbuted  multipole 
analysis  than  in  a  central  muldpole  model. 

’Til  Weber,  A.  von  Bargen,  E  Riedle,  and  H  J  Neusser,  J.  Chem.  Phys.  22,  90  (1990). 

2Th.  Weber,  A.  M.  Smith,  E.  Riedle,  and  H.  J.  Neusser,  Paper  ME  10  at  the  45th  Symposium  on 

Molecular  Spectroscopy,  June  1 1  15,  1990. 

3$  L  Pnee,  Chem  Phys  Lett  114.  359  (1985),  S.  L.  Price  and  A.  J.  Stone,  J.  Chem.  Phys. 

2859(1987). 


Address  of  Klots  Chemistry  Division,  Argonne  National  Laboratory,  Argonne,  IL  60439. 

Address  of  Emilsson  and  Gutowskv  Noyes  Chemical  Laboratory,  University  of  Illinois,  Urbana,  IL 
61801. 
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FA3(9:04) 


K  0  TRANSmONS  IN  THE  ROTATIONAL  SPECTRUM  OF  Ar-HCN 

T.  C.  GERMANN.  T.  EMILSSON,  AND  R  S.  GUTOWSKY 

The  At-HCN  dimer  has  been  described^  as  "a  highly  nonrigid  molecule,"  with  sevoal  qtectioscopic 
anomalies  attributed  to  strong  angular-radial  coupling  in  the  interaction  potential.  In  earlier  woilc  only 

K  =  0  transitions  were  observed  and  the  dimer  has  been  viewed  as  pseudolinear..  However,  a  previously 
calculated  potential  surface^  exhibits  a  local  maximum  for  the  linear  structure  and  a  minimum  ftx  structutes 
bent  by  ~15',  with  smaller  angles  favtned  at  laiger  Ar  to  HCN  separations. 

We  now  repoit  the  observation  of  four  very  weak  K  #  0  transitions  which  suggest  that  the  Ar-HCN 
ground  state  structure  is  indeed  bent,  with  (B-Q  ••  16  MHz.  The  line  centers  are  given  below,  in  MHz. 
Those  for  K  =  0  are  fiom  earlier  work.1-2 

Lztl _ KaJ _ _ tL=.1:l 

1- 4  2  6418.00  6433.89  6448.84 

2- 4  3  9615.  9640.87  9664. 

Analysis  of  the  hyperfine  structure  of  the  K  #  0  transitions,  produced  by  quadrupole  interactions  of  the 
l^N,  gives  coupling  constants  which  are  quite  different  from  those  determined  for  the  K  =  0  transitions. 
Further  analysis  is  in  progress  and  will  be  discussed. 

*K.  R.  Leopold,  G.  T.  Fraser,  F.  J.  Lin,  D.  D.  Nelson,  Jr.,  and  W.  Klemperer,  J.  Chem.  Phys 
iL  4922  (1984). 

2T.  D.  Klots,  C.  E.  Dykstra,  and  H.  S.  Gutowsky,  J.  Chem.  Phys.  2Q.  30  (1989). 

3G.  T.  Fraser  and  A.  S.  Pine,  J.  (Them.  Phys.  21,  3319  (1989);  R.  E.  Bumgarner  and  G.  A.  Blake, 
Chem.  Phys.  Utt.  Ifii,  308  (1989). 

^D.  C.  Qary,  C.  E.  Dateo,  and  T.  Stoecklin,  J.  Chem.  Phys.  22. 7666  (1990). 


Address:  Noyes  Chemical  Laboratory,  University  of  Illinois,  Utbana,  IL  61801. 


FAii  and  FAS  have  been 
rescheduled  at  end  of 

MICROWAVE  SPECTRUM  OF  NaBH^  SeSSlOn  WH 

Y.  KAWASHIMA.  C.YAMADA,  AND  E.HIROTA 

The  rotutional  apectrim  of  NaBH^  was  observed  in  the  mij uneter-wave  region  using  a  high 
temperature  absorption  cell.  The  obsen’ed  spectnjn  of  NaBH^  showed  the  pattern  of  a  synmetric 
top  molecule:'  strong  arxl  weak  for  K:3n  and  3n+l,  respectively,  because  of  the  nuclear  spin 
statistical  weight  for  ^31  symnetry.  The  rotational  and  centrifugal  distortion  constants  for 
the  and  species  were  determined.  The  obeerved  rotational  constants  of  Na^^BH^  and 
combined  with  the  assimption  that  r(B-Hjj)  -  =  0.04  X  and  e(Hyj-B-H^)  =  111°,, 

gave  estimates  for  r(Na-B)  and  r(B-Hj  to  be  2.308  +0,006  A  and  1.28  +0.10  X,  respectively., 

0 

This  bond  length  obtained  for  Na-B  is  much  shorter  than  the  reported  value  in  crystal;  3.08  A.- 
The  bond  lengths  derived  indicate  that  NaBH^  has  a  tridentate  molecular  structure  with  three 
bridging  hydrogens.  This  result  agrees  with  those  of  ab  initio  calculations.  In  additic«i,  two 
other  sets  of  the  rotational  spec.tra  were  obser\'ed;  one  had  a  larger  centrifugal  distortion 
constant  Djj^  Uian  that  of  the  ground  state,  while  the  other  a  negative  centrifugal  distortion 
constant  Dj^,  and  the  K  structures  of  both  the  spectra  were  irregular  at  K=0,'  1,  and  2.-  These 
spectra  are  assigned  to  the  excited  vibrational  states  of  NaBH^.- 


•^dress  of  Kav.ashiff^:-  KaneAgawa  Institute  of  Technologj ,  1030  Shimo-oginc,  Atsugi,,  Kanagawa 

243-02,;  Japan 

Address  of  \aniada  and  Hirota  institute  for  Molecular  Science,,  Okazaki,  444,  Japan. 
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FAS 

MICROWAVE  SPECTRUM  OF  LiBH^ 

Y.  KAWASHIMA  AND  E.HIROTA 

llie  rotational  spectrum  of  LiBH^  vns  observed  in  the  milllmeter-Nave  region  using  a  hl^ 
tenperature  absorpticxi  cell.  The  observed  spectnn  of  LiBH^  showed  the  pattern  of  a  symnetric 
top  molecule  as  in  the  case  of  NaBH^:  strong  and  weak  for  K=3n  and  Sntl,  respectively.  The 
rotational  and  centrifugail  distortion  constants  for  the  ^Li^^BH^,  ^Li^^BH^,  and  species 

were  determined.  Three  observed  rotational  constants  of  LiBH^  gave  the  r,  bond  distance  between 
the  boron  emd  llthlun  atoms  to  be  1.9394  A.  This  bond  length  obtained  for  Ll-B  is  much  shorter 
than  the  reported  value  in  crystal;  2.47  A.  The  bond  lengths  derived  indicate  that  LlKl^  has  a 
tridentate  molecular  structure  with  three  bridging  hydrogen  atcam.  Furthermore,  assiailng  that 
9(H^-B-H^)  =  113°,  two  bond  distances  r(B-H^)  and  r(B-H^)  were  obtained  to  be  1.256  and  1.216 
A,  respectively.  This  result  agrees  with  those  of  ab  initio  calculations . 


AHHresa  of  Kawsshima;'  Kanagawa  Institute  of  Technology,  1030  Shimo-ogino,  Atsugi,  Kanagawa 
243-02,  Japan 


p^;  Institute  for  Molecular  Science,  Okazaki,  444,  Japan  and  the  Graduate 
Ikiiveraity  for  Advanced  Studies,  4259  Nagatsuta,  Midori-ku,  Yokohama  227,  Japan.' 


FA6  (9:50) 

THE  ARGON-FORMIC  ACID  VAN  DER  WAALS  COMPLEX 
1. 1.  lOANNOU.  K.  W.  HILLIG II,  AND  R.  L.  KUCZKOWSKI 

Seventeen  a-  and  b-dipole  transitions  of  the  Ar*HCOOH  van  der  Waals  complex  have 
been  observed  by  Fourier  Transform  microwave  spectroscopy.  They  were  fit  with  a  Watson 
A-reduced  Hamiltonian  to  rotational  constants  A  =  12116.629(3)  MHz,  B  =  1663.523(1)  MHz, 
C  =  1459.382(1)  MHz.  The  dipole  moment  of  the  complex  was  determined  as  1.305(1)  D. 
Along  with  the  normal  species,  seven  b-type  lines  for  both  the  and  DCOOH  species  were 
measured,  in  order  to  obtain  the  structure.  The  rotational  constants  indicate  that  the 
complex  is  planar.  The  two  subunits  are  separated  by  a  distance  Rem  =  3.73(1)  A.  The 
argon  lies  on  the  hydroxyl  side,  with  the  next  closest  heavy  atom  being  the  carbonyl  oxygen. 


Address:  Department  of  Chemistry,  University  of  Michigan,  930  N.  University  Ave.,  Ann 
Arbor,  Michigan  48109,  U.S.A. 
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FA7  (10:15) 

DIPOLE  MOMENTS  CM^  THE  OCS-NE,  OCS-AR  AND  OCS-KR  VAN  DER  WAALS  COMPLEXES 
L.NEMES.  S.  L.  MARUCA,  A.  M.  ANDREWS,  K.  W.  HILLIG  n,AND  R.  L.  KUCZKOWSKl 

Values  of  the  electric  dipole  moment  for  the  van  der  Waals  complexes  of  carbonyl 
sulfide  with  krypton,  argon  and  neon  were  determined  from  Stark-effect  measurements  in  a 
cavity  Fourier-transform  microwave  spectrometer.  The  dipole  moment  components  arc: 
Nc-OCS,  Ipal  =  0.3294(11)  D,  Ipbl  =  0.6224(35)  D;  Ar-OCS,  Ipal  =  0.2094(10)  D,  Ipbl  =  0.6573(23) 
D:  Kr-OCS,  Ipal  =  0.1719(18)  D  and  Ipbl  =  0.6746(10)  D. 

The  observed  values  were  interpreted  using  ab  initio  theoretical  calculations  of  the 
induced  dipole  moment  of  the  rare  gas  component  in  the  complex.  In  addition,  some  simple 
analytical  models  -  based  on  the  expansion  of  the  DCS  multipole  moments  -  were  also 
tested  to  rationalize  the  observed  dipole  moments.  An  attempt  to  assess  the  extent  of  zero- 
point  vibrational  effects  in  the  harmonic  oscillator  limit  will  also  be  reported. 


Address  of  Andrews.  Maruca.  Hillip  and  Kuczkowski:  Department  of  Chemistry,  University 
of  Michigan,  930  N.,  University  Ave.,  Ann  Arbor,  Michigan  48109,  U.S.A. 

Address  of  Nemes:  Research  Laboratory  for  Inorganic  Chemistry,  Hungarian  Academy  of 
Sciences,  BudaOrsi  ut  45,  POB  132,  H-1502  Budapest,  Hungary. 


FAS  (10:27) 


THE  FUNDAMENTAL  BANDS  OF  TRANS  AND  CIS-HNO2. 

1.  KLEINER.  J.  M  GUILMOT,  M.  CARLEER  AND  M  HERMAN 

The  fundamencal  band  of  both  the  trans  and  the  cis  Isoners  of  HNO2  ranges  in 
an  infrared  atmospheric  window.  The  previous  spectroscopic  investigations  leported  in 
the  literature  (1-3),  although  accurate,  prosent  however  limitations  either  in  the 
range  scanned  or  in  the  spectral  resolution  and  intensity  We  have  refined  the 
analysis  on  the  basis  of  improved  experimental  conditions,  both  of  instrimental  and 
chemical  natures.  Some  1950  lines  of  a-type  are  now  assigned  to  the  1/4  fundamental 
band  of  trans-HN02  and  over  3100  lines  of  a  and  b-type  to  the  1/4  fundamental  band  of 
CIS-HNO2.  The  results  will  be  presented  and  relative  intensity  information  will  be 
discused 

1  C  M  Deeley  and  I  M  Mills,  J  Mol  Struct  iOO,  199-213  (1983). 

2,  A  G  Maki  and  R  L  Sams,  J  Mol  Struct  iOO,,  215-221  (1983). 

3>  C  M  Deeley,  I  M  Mills,  L  0.  Halonen  and  J.  Kiuppinen,  Can  J  Phys.  £3,.  962-966 

(1983). 


Address  of  Kleiner  Molecular  Physics  Division,  National  Institute  for  Standards  and 
Technology,  Ga. thersburg ,  MD  20899,  USA 

Address  of  GuiJmot.  Carleer  ^ind  Herman  Laboratoire  de  Chimie  Physique  Moldculaire, 
Universite  Libre  de  Bruxelles,  CPi60.  50,  av  F-D  Roosevelt,  1050  Bruxelles,;  Belgium. 
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FA9  (11:39) 

MICROWAVE  SPECTRUM  AND  STRUCTURE  CF  CH3CN-BF3 

M.A.  Dvorak.  R.S.  Ford,  F.J.  Lovas,  R.D.  Suenran  and  K.R.  Leopold 

The  gas  phase  adduct  CH3CN-BF3  has  been  observed  by  rotational 
spectroscopy.  The  structure  is  that  of  a  symmetric  top  with  the 
nitrogen  end  of  the  CH3CN  toward  the  boron.  The  B-N  bond  length  is 
2.010  ±  0.020  A  and  the  NBF  angle  is  95.3®  ±  1.4®.  The  structure  is 
reminiscent  of  the  classical  dative  bond  chemistry  known  for 
adducts  of  BF3  with  nitrogen  containing  donors,  and  of  related 
weakly  bound  complexes  of  BF3,  but  is  extremely  unusual  in  that  the 
bond  length  and  the  NBF  angle  are  Intermediate  between  the  limits 
normally  observed  for  van  der  Waals  or  covalently  bonded  systems. 
Moreover,  the  B-N  bond  length  is  0.4  A  longer  than  that  determined 
in  the  solid  state  by  X-ray  crystallography,  indicating  a 
significant  Influence  of  neighboring  molecules  in  the  crystal  on 
the  structure  of  a  single  dimeric  unit.  We  draw  analogy  with  well 
known  crystallographic  work  of  Dunltz  and  coworkers,  and  Interpret 
the  structure  as  a  snapshot  along  the  reaction  path  for  the 
formation  of  the  boron  -  nitrogen  dative  bond. 


Address  of  Dvorak  and  Leopold!  Department  of  Chemistry,  University 
of  Minnesota,  Minneapolis,  HN  55455 

Address  of  Ford!  University  of  Minnesota,  Morris,  Morris,  HN  56267 

Address  of  Lovas  and  Suenram;  Molecular  Physics  Division,  National 
Institute  of  Standards  and  Technology,  Gaithersburg,  MD  20899 


FA10  (10:56) 

MICROWAVE  CHARACTERIZATION  OF  POLY-PARA-PHENYLENE-BENZOBIS- 
THIAZOLE  (PBT).  J.Campbell.  H.  Hejase  and  P.  K,  Kadaba  U.  of  Kentucky,  Lexington, 
Ky;  and  K.  Naishadam,  Wright  State  University,  Dayton,  Ohio. 

Film  samples  of  the  polymer  poly-para-phenylene-benzobis-thiazole  (PBT)  are 
implanted  at  room  temperature  with  muitiple  implants  of  1  and  Kr  ions  up  to  total 
fluences  of  10“  and  10”  ions/cm^.  Ion  energies  and  corresponding  doses  are  determined 
using  an  analytical  version  of  the  TRIM  code  to  achieve  a  uniform  implant  distribution 
to  a  depth  of  approximately  0.1  pm.  The  microwave  conductivity  of  the  implanted 
samples  is  measured  using  a  microwave  network  analyzer  and  a  cavity-perturbation 
technique.  The  latter  eliminates  the  need  to  evaluate  the  depolarization  factor  which  has 
a  large  uncertainty  for  arbitrarily  shaped  samples.  A  prototype  design  of  a  millimeter 
wave  (FET)  will  be  discussed.  Results  have  been  analyz^  in  terms  of  an  energy- 
dependent  hopping  model. 


Address  of  Campbell.  Heiase  and  Kadaba:  University  of  Kentucky,,  Departmei  t  of 
Electrical  Engineering,  Lexington,  Ky. 


Address  of  Naishadam:  Wnght  State  University,  Department  of  Electrical  Engineenng, 
Dayton,  Ohio. 
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FA11  (11:08) 

THE  MICROWAVE  SPECTRUM  OF  CYCLOPENTDIENYL-COBALT-DICARBONYI, 
S.G.Kukolich.  M  A.  Roebrig,  Qi-Qi  Chen,  R.E.  Bumgarner  and  S.T.  Haubrich 

Rotational  transifons  in  the  6-18  GHz  range  were  measured  for  the  organometalhc  complex 
cyclopentadienyl-cobalt-dicarbonyl  The  spectrum  was  obtained  using  a  Flygare  -  Balle  type  pulsed  beam 
spectrometer  A  serier  of  AJ  =  1  and  some  AJ  =  0  transitions  were  obtained  for  this  a-dipole  hindered 
rotor  Splittings  of  ro  .ational  lines  due  to  ”Co  quadrupole  and  hindered  rotation  effects  were  observed  The 
spectrum  was  analysed  using  a  “free  rotor”  basis  set.  Preliminary  analysis  indicates  an  intermediate  barrier 
with  Vio  on  the  order  of  1  THz 


Address  of  Kukolich,  Roehrix,  Chen,  and  Haubrich  :  Department  of  Chemisrty,  The  Univeraity  of  Atisona, 
Tucson,  Atisona,  85721 

Address  of  Bumgarner:  Division  of  Geological  and  Planetary  Sciences  170-25, 

(!lslifornia  Institute  of  Technology,  Pasadena,  Ca.  61125 


FA12  (11:20) 

MICROWAVE  MEASUREMENTS  OF  COBALT  AND  NITROGEN  QUADRUPOLE 

COUPLING  IN  Co(CO)aNO 

M.A.Roehng.  S  G  Kukolich,  S.T  Haubrich,  and  J.A.  Shea 

J  —  2-*  3,  3— *4,  4— *5  and  5  ->  6  transitions  in  the  oblate  symmetric  top  molecule  cobalt 
tricarbonyl  nitrosyl  were  measured  using  a  Fiygare-Balle  type  pulsed  beam  microwave  spectrometer.  A'  =  0 
and  A'  =  3  transitions  were  observed  for  J  =  3  -•  4  and  4  ->  5.  Hypetfine  structure  due  to  “Co  and  “N 
nuclear  quadrupole  coupling  interactions  was  well  resolved.  The  measured  quadrupole  coupling  strengths 
are  eQje, (“Co)  =  35.14(39)  W/ft  and  eQj„('^N)  =  -1.59(10)  Affft.  Measured  rotation  and  distortion 
constants  are  Bo  =  1042.1560(4)  MHt  and  Dj  =  0.17(8)  kHz.  The  measured  B  value  it  4%  smaller 
than  the  B  value  calculated  from  electron  diffraction  data.  Spin-rotation  and  a  quadrupole  distortion  term 
were  also  obtained  for  “Co. 


Address  of  Kukolich,  Roehnx,  Haubrich.  and  Shea  .•  Department  of  Chemisrty,  The  University  of  Ariiona, 
Tucson,  Arizona,  85721 


FA13(11:32) 


DETERMINATION  OF  THE  STRUCTURES  OF  THE  CONFORMATIONS  OF 
DIPROPYL  ETHER.  KIMBERLEY  J.  GRANT.  A.R.  HIGHT,  STEWART  E.  NOVICK, 
AND  ROBERT  K.  BOHN 

Microwave  spectroscopy  of  dipropyl  ether  has  been  performed  by  supersonic  jet  molecular 
beam  electric  resonance  spectroscopy,  by  conventional  waveguide-cell  techniques,  and  by 
molecular  beam  pulsed-jet  Fourier  Transform  spectroscopy  (for  which  we  are  indebted  to 
Professor  R.L.  Kuezkowski  for  machine  time).  It  appear,  that  there  are  several  distinct 
conformations  present  in  dipropyl  ether  even  at  the  low  temperatures  achieved  by 
supersonic  expansion.  The  geometries  of  these  conformations  will  be  discussed. 


Address  of  Grant.  Hight.  and  Novick:  Department  of  Chemistry,  Wesleyan  University, 
Middletown,  CT  06459 

Address  of  Bohn:  Department  of  Chemistry,  University  of  Connecticut,  Storrs,  CT  06269- 
3060 
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FBI  (8:30) 


SUGGESTED  GROUND  STATE  FREQUENCY  AND  BOND  ENERGY  FOR  NiF 
T.  C.  DEVORE.  M.  MCQUAID,  J.  L.  GOtE 

The  reaction  between  nickel  atone  and  molecular  fluorine 
produces  a  chemiluminescent  flame  arising  primarily  from  the 
NlF  molecule.  A  partial  vibrational  analysis  for  four  band 
systems  of  NiF  Indicated  that  the  ground  state  vibrational 
frequency  of  *625  c""’,  not  740  cm-1  as  reported  previously. 

An  energy  analysis  of  the  high  energy  emission  features 
Indicated  that  the  dissociation  energy  of  NiF  is  4.4  t  .2  eV. 


Address  of  DeVore;  Department  of  Chemistry,  James  Madison 
University,  Harrisonburg,  VA  22807. 

Address  of  McOuaid  and  Gole;  School  of  Physics,  Georgia 
Institute  of  Technology,  Atlanta,  Georgia  30332. 


FB2  (8:47) 

LASER  SPECTROSCOPY  OF  VIBRATIONALLY-EXCUED  RYDBERG  STATES  OF  H3 
L.  J.  LEMBO,  H.  HELM,  AND  D.  L.  HUESTIS 

In  an  earlier  study'  we  observed  the  3p  2l''(vi»0,v2*l)  and  3p  2E‘(vi=1,V2=1)  states  of  H3  in  vibronically-allowed 
excitation  from  the  metastable  N  -  0  3  2p  ^  A2  state.  In  the  present  work  we  use  these  3p  states  as  intermediate  levels 
in  two-color  excitation  of  autoionizing  vibra'ionally-excited  Rydberg  series. 

Rydberg  states  with  principal  quantum  numbers  from  n  >  6ton  »  50  are  observed.  The  strongest  transitions 
correspond  to  nd  Rydberg  series  converging  to  the  »  1  and  N'*’  «  2  states,  with  G  »  0,  of  vibrationally  excited 
Weaker  transitions  are  observed  to  nd  Rydberg  states  converging  to  N'*’  *  3  and  N*  »  4  levels,  also  with  G  =  0.  There 
is  also  evidence  for  excitation  of  np  (or  nf)  Rynberg  states  built  upon  G  »  3,  -  2andN'*'  ^  3  cores. 

An  MQDT  analysis  is  cuirently  in  progress. 


‘Research  supponed  by  AFOSR  and  NSF 

'L.  J.  Lembo,  H.  Helm,  and  D.  L.  Huestis,  J.  Chem.  Phys.  90,  5299  (1989). 


Address  of  Helm  and  Huestis:  Molecular  Physics  Laboratory,  SPJ  International,  Menlo  Park,  CA  94025 
Current  address  of  Lembo:  TRW,  1  Space  Park,  Redondo  Beach,  CA  90278 


FB3  (9:04) 


INFRARED  LASER  SPECTROSCOPY  OF  THE  C2H  RADICAL 


W-B.  YAN  AND  T  AMANO 

A  band  of  gas  phase  CjH  centered  at  2928  cm“'  is  observed  using  a  high  resolution 

difference-frequency  laser  spectrometer  The  C2H  molecules  were  produced  in  a  hollow  cathode  discharge 
in  a  mixture  of  C2H2  (~  15  mTorr),  H2  (~  0-150  mTorr),  and  He  (~  700  mTorr).  Measurements  were 
carried  out  using  discharge  modulation  method  at  3  kHz  with  a  current  of  about  800  mA.  Total  laser 
pathlength  was  36  m  in  a  White  cell  arrangement.  W'e  have  tentatively  assigned  this  band  to  be  the 
3u2  -t-  i/-i  combination  band  of  C2H  In  addition,  two  ^H  -  transitions  of  C2H  connecting  known  states 
were  also  recorded.  The  common  lower  level  of  the  two  bands  is  the  X  (0  1  0)  state,  with  the  upper  levels 
being  the  same  as  those  of  the  known  3693  and  3600  cm~*  bands,  respectively. 


Address  Herzberg  Institute  of  Astrophysics.  National  Research  Council,  Ottawa,.  Canada  KlA  0R6 
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FB4  (9:21) 

STIMULATED  EMISSION  PUMPING  SPECTROSCOPY  OF  JET  COOLED  NCO 
F.  J,  NORTHRUP,  TREVOR  J.  SEARS  AND  MING  WU 

Stimulated  emission  pumping  hos  been  used  to  measure  vibration-rotation  levels  in  the  ground  electronic  state 
of  NCO  at  energies  of  up  to  6500  cm'*.  The  radicals  were  formed  in  the  reaction  of  CN  -t-  O2  in  the  throat  of  a 
supersonic  free  jet  expansion  of  a  mixture  of  cyanogen  and  oxygen  in  nitrogen  carrier  gas.  The  expansion  mixture 
was  excited  by  an  excimer  laser  at  193  nm  immediately  after  the  nozzle  orifice  causing  the  cyanogen  to  dissociate. 
The  reaction  and  susequent  cooling  of  the  NCO  product  radicals  occurs  as  the  expansion  proceeds  and  the  radicals 
were  probed  in  the  collision  ftee  region  of  the  expansion  some  ’2-15  mm  from  the  nozzle.  Many  of  the  rovibronic 
levels  probed  have  never  before  been  observed  and  will  provide  interesting  tests  of  approximate  treatments  of  the 
combined  effects  of  Renner-Teller  and  spin-orbit  coupling  and  Fermi-resonance  interactions  in  the  radical.  We  have 
made  a  systematic  study  of  the  (vj,  vj,  V3)  •  (OOV3)  levels  up  to  V3  <■  3  and  many  examples  of  (V|,V2.0)  and  (V|,V2,I) 
Fermi-resonant  multiplets  with  both  Tl  and  X  vibronic  symmetries. 


Address  of  Northruo  Sears  and  Wu:  Department  of  Qiemistry,  Brookhaven  National  Laboratory,  Upton,  NY  11973. 


FB5  (9:38) 

INFRARED  FLASH  KINETIC  SPECTROSCOPY  OP  THE  KETENYL  RADICAL 
KENNETH  Q.  UNFRIED.  GRAHAM  P.,  GLASS  AND  R.  F.  CURL 

The  high  resolution  infrared  spectrum  of  the  heavy  atom  antisymmetric  stretch 
vibration  of  the  ketenyl  radical  (HCCO)  has  been  obaerved  by  meana  of  infrared  kinetic 
spectroscopy  using  193  nm  photolysis  of  ketene  followed  by  diode  laser  probing  of  the  the 
transient  absorption.  IndividiutI  ro*vibrational  transitions  have  been  identified  near  the 
band  origin  located  at  approximately  2023  cm'^-  This  spectroscopic  technique  will  be 
presented,  along  with  the  observed  spectra,  assignments  and  parameters  obtained  from  a 
least  squares  fit  of  the  data. 


Address:  Chemisuy  Department  Rice  University,  Houston  TX  77261 


FB6  (9:55) 

INFRARED  DIODE  LASER  ABSORPTION  SPECTROSCOPY  OF  HOCO 
WAFAA  M.  FAWZY  AND  TREVOR  J.  SEARS 

We  have  detected  the  infrared  spectrum  of  the  HOCO  radical  in  the  C>=0  stretching  region  around  1850  cm'*. 
The  radical  was  formed  by  excimer  laser  photolysis  of  acetic  acid  (CH3COOH)  or  acrylic  acid  (C2H3COOH)  at  193 
nm  and  its  infrared  spectrum  measured  by  diode  laser  absorption  spectroscopy.  The  observed  spectrum  has  the 
structure  expected  for  a  parallel,  c-dipole,  band  as  would  be  predicted  based  on  the  expected  radical  structure  and  by 
comparison  with  the  analogous  band  of  isoelectronic  FCO.  P,  Q  and  R  branch  lines  have  been  detected  and  the  band 
ongin  hes  slightly  above  1850  cm"'  which  compares  with  the  1843  cm'*  repcrrted’  for  the  band  m  a  low  temperature 
argon  f  ^trix.  The  detailed  assignment  of  the  K,  rotational  structure  in  the  spectrum  is  currently  m  progress  and  results 
will  be  ,'eported  at  the  meetmg.  When  the  spectrum  is  assigned,  it  should  prove  to  be  an  ideal  vehicle  for  measurement 
of  chemical  reaction  rates  on  a  state  by  state  basis. 

‘  M.  E  Jacox,  J.  Chem  Phys  88,  4598-4607  (1988) 


Address  of  Fawyv  and  Sears.  Department  of  Chemistry,  Brookhaven  National  Laboratory,  Upton,  NY  1 1973. 
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FB7  (10:12) 

DIRECT  ABSORPTION  SPECTROSCOPY  OF  CARBON  CLUSTERS  IN  THE  VISIBLE  REGION 
F.  SCAPPINI,  W-B.  YAN,  AND  T.  AMANO 


Direct  absorption  spectroscopy  with  a  dye  laser  as  a  radiation  source  has  been  employed  to  detect 
electronic  tremsitions  of  carbon  clusters.  To  enhance  the  sensitivity,  concentration  modulation  technique  in 
a  cooled  hollow  cathode  discheirge  is  used.  The  technique  hM  proved  to  be  a  sensitive  method  for  detection 
of  ions  and  free  radicals  in  the  infrared  region  with  a  difference-frequency  laser  as  a  radiation  source.  As 
the  noise  sources  of  the  difference-frequency  laser  are  the  Ar"*"  and  dye  lasers,  similar  sensitivity  is  expected 
to  be  attained  in  visible  absorption  spectroscopy  with  a  dye  laser.  In  this  investigation,  absorption  spectra 
were  recorded  in  the  16900  -  17100  cm"*  region  in  a  hollow  cathode  discharge  in  a  mixture  of  C2H2  and  He. 
The  same  lines  were  also  observed  in  the  discharge  of  C2H4,  C2H«,  CsHg,  CaHg,  and  C2D6.  As  the  fully 
deuterated  ethane  yielded  the  same  spectra,  we  conclude  the  carrier  (or  carriers)  of  the  spectra  contains 
no  hydrogen. 


Address  of  Scapoini:  Istituto  di  Spettroscopia  Molecolare  del  CNR,  40126  Bologna,  Italy. 

Address  of  Yan  and  Amano:  Herzberg  Institute  of  Astrophysics,  National  Research  Council,  Ottawa, 
Canada  KIA  0R6 
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FB8  (10:40) 

STARK  SPECTROSCOPY  OF  13CD30H  AND  CH3OD  WITH  THE  HCN  LASER 
O  R.  SUDHAKARAN.  R.M.  LEES.  R.L.  BHATTACHARJffi.  AND  I.  MUKHOPADHYAY 

Laser  Stark  Spectra  of  l^DyOH  and  CHsOD  were  Investigated  at  the  X  >  31 1  pin  and  337 
pm  lines  of  the  HCN  laser.  The  spectra  were  taken  for  both  paralld  and  perpendicular 
polarizations  at  Stark  electric  fields  up  to  60000  V/cm.  For  l^CDsOH,  the  extensive  series  of 
absorption  lines  observed  at  31 1  pm  were  assigned  to  the  J  ■'  8  to  12membersof  theK  °  2  •-  3 
Ei  Q  branch  in  the  vt  -  1  torsional  state.  One  of  the  resonances  observed  at  337  pm  was 
tentatively  identhied  as  the  Jk  “  I82  ♦-  17i  A-,  vt  -  0  transition. 

i  or  CH3OD,  numerous  families  of  resonances  were  observed  at  both  of  the  laser  lines.  The  Q 

Ix-anch  transition  observed  at  311  pm  was  assigned  as  Jk  "  18i*-  I80E2,  vi*  1  torsional  state. 
Zero  fkki  frequencies  for  aO  the  assigned  transitions  are  given  with  improved  accuracy  over  those 
crdculated  from  available  molecular  constants. 

Address  of  Sudhakaran'  Department  of  Physics,  SUNY  at  Oswego,  Oswego,  NY  13126 

Address  of  Lees;  Department  of  Physics,  University  of  New  Brunswick,  Fredericton,  New 
Brunswick,  Canada  E3BSA3 

Aridrem  of  Rhatiachaijee.  Department  of  Chemistry,  University  of  Rodiester,  Rochester,  NY 
14627 

Address  rf  Mukhopadhvav:  Center  fm-  Advanced  Technotogy,  Rajendranagar,  Indore  452012, 
India 
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THE  JET-COOLED  FLUORESCENCE  EXCITATION  SPECTRUM  AND  RING-BENDING 
POTENTIAL  ENERGY  FUNCTION  AND  CONFORMATION  OF  2-CYCLOPENTEN-1-ONE 
IN  THE  S,(n.n*)  ELECTRONIC  EXCITED  STATE 

C.  M.  CHEATHAM  AND  JAAN  LAANE 

The  jet-cooled  fluorescence  excitation  spectra  of  2-cyciopenten-1-one  and  its  5,5-d2 
isotopoTier  have  been  recorded  in  the  370  to  340  nm  region.  The  electronic  origin  for 
the  ur.oeuterated  species  occurs  at  27210  cm*'  for  the  Si(n,n*)  electronic  excited  state. 
The  vibrational  frequencies  for  the  three  carbonyl  motions  arid  tite  nine  ring  modes  were 
observed  for  the  excited  state.  Bands  at  67, 158,  and  256  cm*'  for  the  d,,  species,  at  63, 
147,  and  240  cm*'  for  the  5-d,  isotopomer,  and  at  59,  138,  and  227  cm*'  for  the  dj 
species  were  assigned  to  the  ring-puckering  motion  in  the  S,  state.  A  single  one¬ 
dimensional  potential  energy  function  accurately  fit  the  data  for  all  three  isotopomers. 
This  function  is  nearly  purely  quartic  in  character  and  shovra  the  ring  to  be  planar  in  the 
electronic  excited  state.  However,  it  has  become  less  rigid,  and  this  is  ascribed  to  a 
decrease  in  initial  angle  strain  within  the  ring.  The  C«0  and  C«C  stretching  frequencies 
occur  at  1418  and  1357  cm  '  for  the  dg  molecule.  The  ring-twisting  frequency  for  the  S, 
state  occurs  at  274  cm*'.  Previous  electronic  absorption  measurements  had  resulted  in 
a  misassignment  for  this  motion.  The  vibrationai  data  for  the  eiectronic  excited  state  will 
be  compared  to  ground  state  values  recently  obtained  by  far-infrared  spectroscopy.' 


'C.  M.  Cheatham  and  J.  Laane,  7.  Chem.  Phys.,  94,  in  press  (April),  (1991). 


Address  of  authors:  Department  of  Chemistry,  Texas  A&M  University,  College  Station, 
TX  77843 


FB10  (11:14) 


DESIGN  AND  OPERATION  OF  A  SUPERSONIC  JET  AND  LASER-INDUCED 
FLUORESCENCE  EXCITATION  APPARATUS  FOR  ANALYSIS  OF  VIBRATIONAL  LEVELS 
IN  ELECTRONIC  EXCITED  STATES 

M.  CHEATHAM.  J.  ZHANG.  M.  HUANG,  N.  MEINANDER,  M.  B.  KELLY,  P.  SAGEAR.  and 
J.  LAANE 

An  experimental  apparatus,  based  on  a  Nd;YAG  laser  system,  for  fluorescence 
excitation  spectroscopy  in  a  supersonic  jet  has  been  constructed  and  optimized  for  the 
collection  of  spectra  from  weakly  fluorescing  samples.  The  critical  experimental 
parameters  and  the  methods  necessary  for  their  determination  will  be  discussed.  Details 
relating  to  experimental  timing,  optical  alignment,  supersonic  jet  operation,  and  nozzle 
design  are  of  special  importance.  A  detailed  description  of  the  hardware  and  software 
will  be  presented. 

The  spectra  obtained  at  low  temperatures  for  various  carbonyl  compounds,  such 
as  2-cyclopenten-1-one,  1-propanal,  and  1-propynai,  will  be  shown.  These  can  be 
analyzed  to  determine  the  vibrational  levels  and  molecular  conformations  in  the  electronic 
excited  states. 


Address:  Department  of  Chemistry,  Texas  A&M  University,  College  Station,  TX  77843 
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LASER-INDUCED  FLUORESCENCE  SPECTROSCOPY  OF  THE  INERT  GAS  - 
MOLECULAR  RADICAL  VAN  DER  WAALS  COMPLEXES  X-CdCH,  (X  -  He,  Ne,  Ar,  Kr, 
and  Xe) 

Andrew  M.  Ellis.  Eric  S.  J.  Robles,  and  Terry  A.  Miller 

During  a  recent  spectroscopic  study  of  CdCH],  in  which  this  radical  was  prepared  in  a  free 
jet  expansion  by  laser  photolysis  of  Cd(CH3)2,  weak  bands  were  found  to  be  present  adjacent  to 
CdCHj  vibronic  features  which  were  attributed  to  clusters  of  the  type  X-CdCH,  where  X  represents 
an  inert  gas  atom.^  We  have  successfully  recorded  laser  excitation  spectra  for  the  cases  where  X 
a  He,  Ne,  Ar,  Kr,  Xe.  The  K-%  electronic  origins  of  these  clusters  have  been  determined  and  all 
are  found  to  be  blue-shifted  with  respect  to  the  K-%  Og  band  of  CdCH,.  Furthermore,  vibrational 
structure  has  been  resolved  in  the  spectra  of  He-CdCH,  Ne-CdCH,,  Ar-CdCH,,  and  Kr-CdCH,. 
We  will  discuss  this  vibrational  structure  and  will  also  present  preliminary  results  from  a  study  of 
the  Hj-CdCH,  duster. 

‘  E  $.  J.  Robles,  A.  M.  Ellis,  and  T.  A.  Miller,  Chem.  Phys.  Lett,  accepted  for  publication 


Address  of  authors;  The  Laser  Spectroscopy  Facility,  The  Ohio  State  University, 
120  W  18th  Ave.,  Columbus,  OH  43210 


FB12  (11:48) 

HIGH  RESOLUTION  SPECTROSCOPY  OF  BENZYL  AND  REUTED  RADICALS 

Tai-Yuan  David  Lin,  Timothy  M.  Cerny.  James  M.  Williamson,  and  Terry  A.  Miller 

Rotationally  resolved  UF  electronic  spectra  of  jet  cooled  benzyl  radical  have  been 
recorded  for  the  type-A  and  type-B  6ag  bands.  Calibrated  band  frequencies,  ground 
state  and  exdted  state  rotational  constants  have  been  well  determined.  Results  confirm  and 
extend  earlier  contour  analysis  of  spectra  obtained  with  absorption  techniques.^  Recent 
results  from  other  aryl-substituted  radicals  will  also  be  presented. 

*  C.  Cossart-Magos  and  W.  Goetz,  J.  of  Mol.  Spec.  US,  (1986). 

Address  of  Un.  Cemv.  Williamson,  and  Miller:  The  Ohio  State  University.  Laser 
Spectroscopy  Facility,  Department  of  Chemistry,  120  West  18th  Avenue,  Columbus,  Ohio 
43210. 


FB13  (12:00) 

Determination  of  Vibronic  Degeneracy  lifting  and  Jahn-TeUer  Distortion  in  Asymmetrically 
Deuterated  Cydopentadieiiyl  Radicals  tqr  High  Resolution  Laser  l^pectroscr^ 

Uan  Yu,  David  W.  Cullin,  James  M.  Williamson  and  Terry  A.  Miller 
The  lifting  of  vibronic  degeneracy  in  cyclopcntadienyl  radical  upon  a^mmetric  deuteration  has  been 
studied  usirig  high  resolution  laser  ^lectroscopy.  Both  the  magnitude  of  the  splitting  and  the 
ordering  of  the  symmetric  and  antisymmetric  components  were  determined.  The  splittings  in 
CjH^D  and  C5HD4  were  found  to  have  similar  magnitude  (about  9  cra'^)  but  opposite  ordermg 
Depending  on  the  orbital  symmetry,  the  structure  of  the  split  levels  undergoes  substantial  elongation 
or  compression  from  the  regular  pentagon  structure  The  degree  of  distortion  was  precise'y 
measured  and  related  to  the  Jahn-TeUer  effect  in  the  molecule 

Addfe.ss  of  Authors’  Laser  Spectroscopy  Facility.  Department  of  Chemistiy,  The  Otiio  Sta.e 
University.  120  West  18th  Avenue,  Columbus,  Ohio  43210 
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FB14  (12:17) 

RotationaUy  Resolved  Laser  Induced  Fluorescence  ^)ectrosco|)y  of  Free  Radical-Inert  Gas 
Conq>lexes:  CjHj„^e,  CsIlj^Hej ,  C5Hj..J4e  and  CH3-CjH4..JIe2 

Lian  Yu,  James  M.  Williamson,  David  W.,  Cullin  and  Terry  A.  Miller 

We  have  recorded  rotationally  resolved  laser  induced  fluorescence  spectra  of  free  radical-inert 
gas  complexes  in  a  supersonic  free  jet  expansion.  From  the  rotational  analysis,  we  were  able  to 
determine  the  location  of  inert  gas  atoms  in  the  complexes.  In  general,  the  inert  gas  atoms  are 
found  to  bind  to  the  center  of  the  aromatic  rings.  The  separation  from  the  ring  typically  undergoes 
a  substantial  decrease  upon  electronic  excitation.  The  electronic  orbital  movement  and  methyl 
torsion  in  the  complexes  are  compared  with  uncomplexed  molecules. 


Address  of  Authors:  Laser  Spectroscopy  Facility,  Department  of  Chemistry,  The  Ohio  State 
University,  120  West  18th  Avenue,  Columbus,  Ohio  43210 
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FC1  (8:30) 


A  VAN  DER  WAALS  COMPLEX  STUDY  OF  THE  ORIENTATION  DEPENDENCE 
IN  COLLISIONAL  RELAXATION  OF  GLYOXAL(S,)  BY  Ar 

Luc  Lapierre  and  Hai-Lung  Dai 

Van  der  Waals  forces  can  be  used  to  control  die  otientaticm  of  two  molecules  in  a 
coUisional  process.  In  the  coUinon  induced  intersystem  crossing  process 

Ar  +  C,H,0,(S,)  Ar  +  QHACT,) . 

each  isomer  of  the  Glyoxal'Ar  complex  conreiponds  to  a  different  region  for  the 
coUisional  interaction  to  occur.  Also,  excitadrm  of  the  van  der  Waals  vibrational 
levels  of  the  complex  aUows  flne  control  of  the  coUisional  energy  u  weU  u  the 
directicm.  The  glyoxal  molecule  in  the  conmlex  is  excited  to  the  S|  sute.  In  the  laser 
induced  fluorescence  foUowing  the  S.  excitation,  a  bi-exponential  decay  corre^ionding  to 
successive  irreversible  decays  of  tne  initial  excitation  was  observed;  mtersystem 
crossing  of  glyoxal(Si)'Ar  (nrst  exponential)  Mowed  by  vibrational  predissociation  of 
Gl(T,)  Ar  (sec^  ex^nential).  The  results  diow  that  Ar  interacting  with  the  oxygen 
orbital  gives  an  int^stem  crossing  rate  two  orders  of  magnitude  faster  than  the 
interaction  with  the  n*  orbital. 


Address:  Department  of  Chemistry,  University  of  Pnmsylvania,  Philadelphia,  PA 
19104-6323 


FC2  (8:47) 


A  COMPARISON  OF  EXPERIMENTAL  AND  AB  INITIO  CROSS  SECTIONS  FOR  ROTATIONALLY  AND  VIBRATIONALLY 
INELASTIC  SCATTERING  FROM  Sj  GLYOXAL  IN  COLLISIONS  WITH  He. 

K.W.  Butz,  H.  Du,  B.D.  Gilbert.  D.  Krejnovich  and  C.S.  Parmanter. 

Crossed  aolecular  beams  have  been  used  Co  study  rotatlonally  and  vlbratlonally  Inelastic 
scattering  from  several  vibrational-rotational  initial  levels  of  ^A„  (Sj)  glyoxal  in  collisions 
with  He.  The  cross  sections  obtained  in  our  spectroscopic  experiments  can  now  be  compared  to 
those  predicted  by  ab  Initio  calculations  [Xroes,  RetCschnick  and  Clary,  Chem.  Fhys.  148.  3S9 
(1990)].  The  predictions  show  that  substantial  differences  exist  between  the  cross  sections 
for  rotatlonally  inelastic  scattering  from  the  0”  and  7^  Initial  levels.  The  calculations  also 
show  that  there  are  differences  between  the  rotatlonally  inelastic  scattering  cross  sections 
from  the  0°  level  for  scattering  by  Hj  and  He.-  The  emerging  experimental  data  for  inelastic 
scattering  of  glyoxal  with  He  shows  the  same  trends.  The  experimental  cros.i  sections  for 
excitation  (or  de-excitation)  are  larger  for  scattering  from  7^  than  for  0°  and  the 
rotatlonally  inelastic  cross  sections  for  scattering  from  0°  depend  on  whether  Hj  or  He  are 
used  as  the  collision  partners. 


Address  of  Gilbert  ana  Parmenter  Department  of  Chemistry,  Indiana  University,  Bloomington, 
IN  47405 

Address  of  Butz  Department  of  Chemistry School  of  Science,;  Griffith  University,- 
Nathan  QLD  4111  Australia 

Ajdress  of  Du  Bldg.  200,  Rm.  K121,-  Chemistry  Division,  Argonne  National  Laboratory, 

9700  S.  Cass  Ave.  Argonne,  IL  60439 

Address  of  Kralnovich  IBM  Almaden  Research  Center,  650  Harry  Road.  San  Jose,  CA  95120 
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FC3  (9:04) 

PHOTOLYSIS  OF  CH3COOD  IN  THE  FIRST  ^(n,n*)  BAND 
D.R.  PETERMAN  AND  J.  A.  GUEST 


Following  near-uv  excitation  of  gas-phase  acetic  acid-d,  nascent  OD  photofragmenta  have  been  probed 
using  laser  fluorescence  excitation.  The  partially  deuterated  parent  species  was  chosen  to  examine  the 
effect  of  moving  the  fragment  center-of-mass  away  from  oxygen,  relative  to  the  OH  center-of-mass. 
Results  will  be  compared  to  OH  internal  state  distributions  measured  following  photolysisl  of 
CH3COOH,  to  assess  the  dynamical  changes  resulting  from  isotope  substitution. 


IS.  S.  Hunnicutt,  L.  D.  Waits,  and  J.  A.  Guest,  J.  Phys.  Chem.  95, 562  (1991);  93, 5188  (1989). 


Address:  Department  of  Chemistry,  University  of  Cincinnati,  Cincinnati,  OH  45221-0172 
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EFFECT  OF  CLUSTERING  ON  ELECTRONIC  RADUTIONLESS  DECAY:  THE 
SUPPRESSION  OF  "CHANNEL  THREE"  IN  BENZENE  COMPLEXES 

M.  Y.  Hihn.  P.  Y.  Cheng,  S.  S.  Ju,  and  Hai-Lung  Dai 

"Channel  Three"  refers  to  the  intramolecular  raeehmiara  reiponaible  for  the  sudden 
and  anomalous  fluorescence  quenching  at  about  3,000  cm*'  above  die  origin  of  the  benzene 
S|  state.  lYevioua  studies*  fouM  high  rotational  selectivity  in  Channel  Three, 
suggesting  that  Channel  Three  is  promoted  by  rotation  induced  vibrational  mixing. 

This  hypotheaia  is  bom  out  in  the  study  of  the  fluorescence  decay  in 
benzene/acetylene  complexes.  Dramatic  increase  in  fluorescence  lifethnea  and  yields,  in 
comparison  with  the  boizene  molecule,  in  the  Channel  Three  region  wu  observed  in  certain 
structural  isomers  of  the  benzene/acetylene  complexes  in  whitm  the  molecular  rotation  of 
benzene  along  its  tqp  axis  is  hindered  by  intermolecular  interactions. 


•B.  Riedle,  H.  J.  Neusser  and  B.  W..  Schlag,  PAi7.  Traiu,  R.  Soc.  Loud.  A332,  189 
(1990),  and  references  therein. 


Address:  Depsrtment  of  Oiemistry,  University  of  Pennsylvania,  Philadelphia,  PA 
19104-6323 


FC5  (9:33) 

METHYL  ROTOR  ACCELERATION  OF  VAN  DER  UAALS  BOND  DISSOCIATION  A  SPECTROSCOPIC  VIEW. 

Z  0  Zhao  and  C  S .  Parmenter 

The  molecules  p-dlfluorobenzene  (pDFB)  and  p-fluorotoluene  (pFT)  differ  by  the  presence 
of  a  nearly  free  methyl  rotor  in  the  latter.  It  is  well  established  by  spectroscopy  that  the 
methyl  rotor  has  a  bij^  effect  cn  the  intramolecular  dynamics  of  these  molecules,  with  two 
orders  of  magnitude  methyl  rotor  acceleration  of  intramolecular  vibrational  energy 
redistribution  (IVR).  We  have  now  begun  to  study  the  dissociation  of  the  van  der  Waals 
complexes  with  argon.  We  find  a  similar  acceleration  of  dissociation.  The  Sj-S,,  fluorescence 
spectra  of  pFT-Ar  and  pDFB-Ar  complexes  differ  qualitatively.  The  dissociation  rate  is  so 
accelerated  in  pFT-Ar  that  emission  from  the  undissociated  Sj  complex  can  no  longer  be 
observed.  Without  quantitative  constraints,  we  can  account  for  the  increased  dissociation 
rates  by  the  proposition  that  the  methyl  rotor  boosts  the  rate  of  IVR  Inside  the  complex 
Itself. 


Address  of  Zhao  and  Parmenter  Department  of  Chemistry,  Indiana  University  Bloomington, 
IN  47405 
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FC6  (9:50) 


Time  resolved  Measurements  of  State  resolved  Collisional  Energy 
Transfer  in  the  Electronic  Ground  State  of  NH3  with  IR- 
Double(Triple)-Resonance  Spectroscopy 


B.Abel,  S.L.Coy,  J  J.  Klaassen,  and  J,L$teinfeld 

The  energy  transfer  of  vibratkHially  and  rotationally  excited  states  of  polyatomic 
molecules  is  of  firndantental  interest  for  molecular  ^ctroscopy  and  for  the  kinetics  of 
many  reactive  systems.  In  the  present  contribution,  state  resolved  measurements  of 
collisi<mal  energy  transfer  in  NH3  in  the  V2al  and  V2a2  regions  are  presented. 

The  V2  levels  of  NHs  have  been  populated  by  CCh  laser  excitation:  one  phottm  in 
the  V2al  region  and  two  photon  (identicid  and  non-idemical)  in  the  V2a2  region.  With 
this  technique,  selected  well  defined  states  in  the  regions  of  v2b1  and  2  have  been 
prepared.  ITie  detection  of  changes  in  population  of  these  and  other  neighboring  states 
has  been  mcmitoted  by  transient  IR  absoiption  spectroscopy  with  a  diode  laser.  Liite 
widths  in  the  3v2-2v2  bands  have  provided  some  iitfoimation  about  energy  transfer  in  the 
3v2  region.  Measurements  of  total  depopulation  rates  of  selected  states  (  e.g.  k(v2sl, 
s(3,3))  »  SOps'^totr'*  ),  rates  of  collision  induced  symmetry  change  (a->s),  and 
individual  kij(AJ«l)  between  different  states  in  die  energy  regions  V2  and  2v2  are  found 
to  be  faster  thjui  the  Lennard-Jones  rate  (lOps'^orr'S,  which  is  in  accord  with  theoretical 
expectations.  The  experiments  show  that  vibrational  mergy  loss  is  much  slower  than 
rotational  energy  tranker 

A  detailed  master  equation  analysis  and  direct  state-resolved  measurements 
provide  "state  to  state"  rate  constants  and  their  vibrational  energy  /  inversion  splitting 
dependence  for  NH3-NH3  rotational  energy  transfer.  Preliminary  work  on  foreign  gas 
broadening  will  be  deacribed. 


Address:  Department  of  Chemistry,  Massachusetts  Institute  of  Technology,  Cambridge, 
Mass.  02139 
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FC7  (10:20) 

TRANSLATIONAL  ENERGY  STUDY  OF  CH3  PHOTOPRAGMENTS  RESULTING  FROM  266-NM 
EXCITATION  OF  ACETONE 

L.  D.  WATTS.  R.  J.  HORWITZ,  AND  J.  A.  GUEST 


Excitation  of  a  molecular  beam  of  acetone  at  266  nm  leads  to  methyl  photofragments  that  have  been 
examined  by  resonant  multiphoton  ionization/time-of-flight  mass  spectrometry.  Analysis  of  the  arrival 
time  profile  of  CH3+  reveals  a  broad  translational  energy  distribution  for  vibrationless  methyl 
photofragments.  The  mean  translational  energy  corresponds  to  39%  of  the  energy  available  following 
dissociation  to  CH3CO  +  CH3.  The  mean  photofragment  recoil  energy  for  a  two-body  dissociation  will  be 
compared  to  the  acetone  dissociation  barrier  height,  and  discussed  in  the  context  of  related  experiments 
on  the  a-cleavage  dynamics  of  acetic  acid  performed  in  this  laboratory.  Preliminary  studies  of  the  near- 
uv  photo-chemistry  of  related  ketones  will  also  be  presented. 


Address:  Department  of  Chemistry,  University  of  Cincinnati,  Cincinnati,  OH  45221-0172 
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FC8  (10:37) 

VIBRATIONAL  RELAXATION  OF  OZONE  IN  O3-O2  AND  O3-N2  GAS  MIXTURES  FROM  INFRARED 

DOUBLE-RESONANCE  MEASUREMENTS 

F.  MENARD,  L.  DOYENNETTE,  J.  MENARD  and  J.M.FLAUD 

Numerous  close  coincidences  can  be  found  between  CO2  laser  lines  and  O3  rovibrational  lines  assigned 
to  different  fundamental  and  hot  bands  such  as  vi,  V3,  vi  +  V3  -  vi,  2v3  -  V3,  V2  +  V3  -  V2, ...  Therefore  it 
proved  possible  to  study  collision-induced  vilniktional  energy  transfers  in  O3  by  means  of  a  time-resolved 
double-resonance  technique  using  two  CO2  lasos. 

These  experiments  performed  in  the  neat  gas  as  well  as  in  mixtures  with  O2  and  N2  have  allowed  to 
observe  a  very  fast  intermode  transfer  occurring  between  the  vi  and  V3  Coriolis-coupled  modes  and  to 
measure  the  corresponding  rate  constant  The  near-resonant  vibrational  energy  transfer  populating  the  V2 + V3 
state  has  also  been  investigated,  as  well  as  the  (vi,V3)-»V2  intermode  transfer  and  the  vibrational 
deexcitatation  of  the  vi,  V2  and  V3  states. 

From  a  simplified  analytical  treatment  of  die  kinetic  model  we  have  deduced  the  rate  coefficients 
corresponding  to  the  investigated  processes. 

Address  :  LPMA,  Bte  76,  T13,  CNRS  and  Univoaitd  P.  et  M.  Curie,  4,  Place  Jussieu,  75252  Paris  Cedex 
05,  France. 


FC9  (11:49) 

INFRARED  SPECTROSCOPY  OF  fflOHLY  VIBRATIONALLY  EXCITED  HOOH,  HONOj,  /iND 
(CHjJjCOOH 

P.  R.  Fleming,  M.  Li,  and  T.  R.  Riizo 

The  infrared  absorption  of  molecules  subsequent  to  vibrational  overtone  excitation  reveals  the 
presence  (<x  absence)  of  vibrational  state  mixing  at  the  excited  level  and  provides  information  about  the 
nature  of  the  dark  states  that  mix  with  the  aeroth-order  bright  state.  We  have  used  an  optical-infrared 
double  resonance  method  to  measure  the  infrared  spectrum  of  the  vibrationally  excited  HOOH,  HONOj, 
and  (CH])3COOH.  A  pulsed  dye  laser  first  excites  a  4^  OH  stretch  overtone  transition.  An  infrared 
pulse  from  a  Nd:YAG  pumped  optical  parametric  oscillator  itien  excites  the  molecule  to  a  state  above  its 
dissociation  threshold.  The  infrared  spectrum  is  generated  by  monitoring  the  OH  predissociation  product 
via  laser  induced  fluorescence  as  the  infrared  frequency  is  scanned. 

The  4Vq({  level  of  HOOH  is  at  most  only  very  slightly  mixed,  and  this  fact  allows  us  to  perform 
sequential  local  tixxle-local  mode  double  resonance  excitation  of  the  two  equivalent  OH  oscillators.  In 
contrast,  the  4vqu  level  of  HONOj  and  (CHjljCOOH  are  extensively  mixed.  In  these  two  molecules,  the 
zeroth-otder  dark  states  appear  to  mix  with  the  Ixi^t  state  in  proportion  to  their  relative  density  at  the  4vQy 
energy,  regardless  of  their  vibrational  character. 


This  work  has  been  supported  by  the  Department  of  Energy,  Office  of  Basic  Energy  Sciences 


Address  of  Authors:  Department  of  Chemistry,  University  of  Rochester,  Rochester,  NY  14627 
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FC10  (11:06) 

INFRARED-OTTrCAL  DOUBLE  RESWANCE  SPECTROSCXH»Y  OT  THE  (4. 1)  LOCAL-LOCAL 
(M  STRETCH  COMBINATION  BAND  OF  HOC»I 

X.  Luo  and  T.  R.  Rizzo 

We  have  investigated  the  (4, 1)  local-local  OH  stretch  comt»nation  band  of  hydrogra  pemaide  using 
infrared-optical  douUe  resonance.  A  pulse  fi«n  a  NthYAG  pumped  optical  panmetric  oscillator  excites 
an  OH  stretch  fundamental  of  HO(XI  and  selects  a  single  or  small  subset  of  rotational  states.  Adyelaser 
pulse  then  promotes  the  molecules  above  the  thresludd  for  0-0  bond  dissociation  by  a  4^  vilmttional 
overtone  excitation  of  the  other  OH  stretch.  The  overtone  absorption  is  detected  by  monitoring  die  OH 
dissociation  fragment  via  laser  induced  fluorescence.  The  routionally  resolved  vibrational  overtone 
spectra  generated  by  this  technique  indicate  that  the  band  origin  of  the  A*-0  OH  stretdi  transition  in  an 
HOOH  molecule  craitaining  one  quantum  of  (W  stretch  in  the  other  oscillator  is  shifted  by  -13.2  cro*' 
from  the  direct  44-0  transition  of  the  ground  state  molecule.^ 

These  spectra  also  provide  the  opportunity  to  prepare  reactant  molecules  in  single  rovibrational  states 
at  energies  close  to  the  dissociation  threshold.  The  OH  product  state  distributions  resulting  from  the 
decomposition  of  these  selectively  excited  molecules  reveals  the  presence  of  a  small  barrier  in  the  exit 
channel  of  the  potential  energy  surface.  The  overtone  excitation  spectra  indicate  that  the  top  of  the  barrier 
lies  at  17,054  cm'*  ±  5  cm'*,  and  the  OH  product  state  distributions  set  a  lower  limit  of  190  cm'*  fot  the 
barrier  height. 

*C.  Douketis  and  J.  P.  Reilly,  J.  Chem.  Phys.  91, 5239  (1989). 

This  woik  has  been  supported  by  the  U.S.  Department  of  Energy,  Offlce  of  Basic  Energy  Sciences. 
Address  of  authors:  Department  of  Chemistry,  University  of  Rochester,  Rochester  NY  14627 
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CONTRASTING  EIGENSTATE  BEHAVIOR  IN  THE  METHYL  STRETCH  REGIONS  OF  I-BUTYNE  AND 
ETHANOL:'  EVIDENCE  FOR  CORIOLIS  AND/OR  CENTRIFUGAL  IVR  MECHANISMS  IN  ETHANOL 

G.  A.  BETHARDY.  J.  GO,  D.  S.  PERRY 

Sub-Doppler  infrared  absorption  spectra  of  1-butyne  and  trans  ethanol  cooled  in  a  slit  jet 
expansion  under  the  same  conditions  are  reported.  Spectra  of  the  c-type  component  of  the  asym¬ 
metric  methyl  C-H  stretch  near  2990  cm"*  exhibit  a  substantially  different  appearance  in  these 
molecules.  Mixing  of  the  zero-order  methyl  C-H  stretch  vibration  with  bath  vibrational  (or 
rotational-vibrational)  states  gives  rise  to  multiplets  of  molecular  eigenstates.  This  behavior  is 
the  spectroscopic  signature  of  the  kinetic  phenomena  of  intramolecular  vibrational  redistribution 
(IVR).  Such  eigenstates  are  assigned  unambiguously  to  zero-order  transitions  by  comparison  of 
ground  state  combination  differences  to  microwave  data  for  J'-  0-4  and  Ka’:  0-2. 

Both  molecules  I'eveal  fragmentation  of  each  upper  state  rotational  level  into  multiplet  of 
molecular  eigenstates.  However,  in  ethanol  a  dramatic  increase  in  the  number  of  coupled  levels  as 
a  function  of  J'  indicates  the  presence  of  a  Coriolis  or  centrifugal  coupling  mechanism  for  IVR. 
This  18  in  sharp  contrast  to  1-butyne  where  no  such  strong  rotational  effect  is  observed  sug¬ 
gesting  a  primarily  anharmonic  mechanism.  The  data  provide  a  test  of  the  keyhole  model  which 
i^as  previously  proposed  to  explain  IVR  in  these  molecules.  According  to  the  model  the  bright 
state  (C-H  stretch)  and  the  primary  anharmonic  coupling  to  the  bath  is  similar  in  each  case. 
However,  the  couplings  among  the  zero-order  bath  states  is  different  for  the  two  molecules,  fhe 
asymmetric  internal  0-H  rotor  in  the  ethanol  molecule  allows  for  rotationally  induced  coupling 
mechanisms  among  vibrational  bath  states  and  for  exploration  of  much  of  the  available 
rotational-'  ibrational  phase  space.  In  contrast,  no  rotational  effects  are  found  in  1-butyne  and 
the  anharmonic  bath  couplings  allow  for  exploration  of  vibrational  phase  space  only.; 


Address:  Dep'irtment  of  Chemistry,  University  of  Akron,  Akron,  Ohio,  44325. 
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FC12  (11:40) 


Soergy  trmafer  propartlag  of  the  laomM  melted  electroaic  state  of  CO: 
a%j,  C.A.  Rogsskl.  J.M.  Price,  A.H.  Wodtke, 

Because  of  the  strong  UV  emission  of  the  CO  metastable  a^Hj  in  the 
Martian  atmosphere,  much  effort  has  been  Invested  in  the  study  of  the 
colllslonal  quenching  processes  of  this  state  of  CO.  In  addition,  it  is 
believed  that  the  cross-section  for  colllslonal  intersystem  crossing  is 
near  gas  kinetic  so  this  molecule  offers  Itself  as  a  convenient  arena 
for  experimental  investigations  of  the  colllslonal  dynamics  of 
intersystem  crossing.  Despite  the  large  2usount  of  effort,  no  state 
specific  studies  of  the  collisional  dynamics  have  been  performed.' 

In  this  experiment  a  tunable  Argon  fluoride  laser  was  used  to 
state  selectively  prepare  individual  rotational,  vibrational,  spin-orbit 
and  lambda  doublet  quantum  states  of  the  a^IIj  state  of  Carbon  monoxide.- 
This  was  accomplished  using  direct  excitation  in  the  Cameron  system 
(a'^IIj  ♦-  Detection  of  the  prepared  as  well  as  collisionally 
populated  states  was  achieved  with  laser  induced  fluorescence  of  the 
Herman  bands  *-  a^IIj).;  This  provides  a  sensitive  means  of  studying 
the  state  specific  collision  dynamics..  Results  of  these  studies  will  be 
reported.  In  addition,  double  resonance  spectroscopy  of  the  strongly 
perturbed  e^X'  states  which  interact  with  A-^Il  will  be  presented. 

Address  of  Authors:  Department  of  Chemistry,  University  of  California, 
Santa  Barbara,  California,.  93106 
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A 

ABBATE,  S.--TC5,  WG9 
ABEL,  B.--PC6 
ADAMS,  G.  F.--WG12 
AKBULUT,  M.-RC12 
ALBERT,  S.--MP2 
AKANO,  T.-PB3,  PB7 
ANDERSON,  T.  J.--RE2 
ANDREWS,  A.  M.--RE3,  REA, 

PA7 

ANDREWS,  L.--MG1,  MC2, 

MGS 

AOCSpURGER,  J.  D.-RC7 
AULT,  B.  S.  --HG6,  MG7 

B 

BABER,  J.  L.-RB10 
BACIS,  R.--TB11 
BALENT,  J,-RP3 
BANDARAGE,  G.-TP'7,  TF'8 
BANDY,  RALPH  B.  WH6 
BARBE,  A.--RF10,  RP12 
BARBOUR,  RACHABL—Pretiding  over 
session  MA 
BASCAL,  H.-RB7 
BELOV,  S.  P.-RE5 
BBNARD,  MARC-RG8 
BENNER,  D.  C.-WPA,  WPS,  WP10, 
WFll,  Presiding  over  session  RP 
BERNATB,  P.  P.-TA5,  TB2,  TBS,  WES 
BERRY,  M.  T.--TG1 
BERST,  CHRIS--TG6 
BBRTUCCI,  C.--WG9 
BETHARDY,  0.  A.-PCll 
BBVAN,  J.  W.-TF'7,  TF'8, 

RC13 

BHATTACHARJBB,  R.  L.--HB2,  FB8 
BLACK,  T.  H.--WG7 
BLAKB,  G.  A.--MB9,  TAA 
BLAKE,  THOMAS  A.--TE1 
BLASS,  W.  B.-MF12 
BLATHERWICK,  R.  D.--RP13 
BLAUDEAU,  J.  P.--RG8 
BLUNT,  VICT0R--TC13 
BOHAC,  3.  J.-MB12 
BOHN,  HATTHEW-TG6 
BOHN,  P.  H.--MA4 
BOHN,  ROBERT  K.--PA13 
BONDYBEY,  V.  E.-TG7,  TG12, 

RGII 

BORAAS,  K.--RC11 
BOSE,  P.  K.--WG8 


INDEX 


BOTTO,  G.-TCS 
BOUAZZA,  S.-RP10,  RF12 
BOUMAN,  T-D.— TP*6 
BROWN,  L.  R.-WPl 
BUMGARNER,  R.  B.-MR9,  TAA, 
PAll,  Presiding  over 
session  TE 
BUNKER,  P.  R.-MP7 
BURKE,  M.  L.--TB12 
BURKHOLDER,  J.  B.-RAll 
BURKHOLDER,  T.  R.--MG1 
BURLEIGH,  D.  C."-TC7 
BURNS,  W.-WH9 
BURSI,  R.»TP'S 
BUTZ,  K.  W.-PC2 
BYERS,  T.— TPl 

C 

CAI,  MING'PANG-TC12 
CAMPBELL,  J.-FAll 
CAMY-PBTRET,  C.-WP3,  RP7, 
RF10,  RFll,  RF12,  RP13 
CARLEER,  M.--PA8 
CARPENTER,  JOHN  D.-MG7 
CARTEN,  K.  P.’-RPl 
CARTER,  CHRISTOPHER  C.-TC12 
CASSIDY,  D.  T.-TA7 
CAVAGNAT,  D.-WG9 
CERNY,  TIMOTHY  H.--PB12 
CHABALOWSKI,  C.-TP'A,  TP'S, 
WG12 

CHACKBRIAN,  C.,  JR.-WPl,  WP8, 
RP6 

CHAMPION,  J.  P.--WA2 
CHAN,  I.  Y.-RB10 
CHAN,  MAN-CB0R--TP2,  TP3, 
Presiding  over  session  TA 
CHANDA,  A.--WH7 
CHANG,  A.H.B.--RC10 
CHANG,  BOR-CHBN-TGll 
CHAPADOS,  C.--WC10 
CHE,  D.-WCl,  WG2 
CHEATHAM,  C.  M.--PB9,  PB10 
CHEN,  QI-QI--PA11 
CHEN,  YIT-TS0NG--RA6 
CHENG,  I.  S.-WH8 
CHENG,  P.  y.--PC4 
CHICKOS,  J.  S.--WGS,  WG6 
CHOI,  S.  E.--TAU 
CHUAQUI,  C.-TE3 
CLERBAUX,  C.-’Wfil0 
CLOUTHIER,  D.  C.--TB1,  RB7 


COE,  J.  A.— WB6,  Presiding 
over  session  TC 
COLBGROVB,  LLOYD  F.--MF11 
COLIN,  R.--WH10 
CORTEZ,  E.--TC4 
COSTNER,  T.  C.--TC6 
COUDERT,  L.  fl.-MF9,  MPI0 
Presiding  over  session  HP 
COWEN,  K.  A.-WB6 
COXON,  J.  A.--TG2 
COY,  S.  L.-RBll,  PC6 
CRAIG,  NORMAN  C.--TC1,  RP2 
CROZBT,  P.-TBll 
CULLIN,  DAVID  W.-TGll,  PB13, 
PBU 

CURL,  R.  P.-WEl,  PBS, 

Presiding  over  session  WE 

D 

DABROWSKI,  I.--TB5 
DAI,  HAI-LUNG--TC13,  PCI,  PC4 
DALBY,  P.  H.--WH7 
DANA,  V.-WP3 
DAVIES,  MARK-MC9 
DEARDEN,  D.  V.-RB13 
DELAYS,  CORINNB  T.--TC11,  TC12, 
WP12 

DEL  BENE,  JANET  B.-*RG3,  RG4 
DE  LUCIA,  P.  C.--WF9,  RE2,  RE6, 
RB10 

DEMUYNCK,  G.-HA2 
DEVLIN,  P.J.-TP'4,  TP'S 
DEVORE,  T.  C.-PBl 
DINBLLI,  B.  M.-TA9 
DISSLY,  RICHARD--TA4 
DOMBNBCH,  J.  L.-RA8,  RA9 
DORKO,  E.  A.--TC6 
DOYENBTTB,  L.-PC8 
DOYLE,  T.  J.-MG10 
DU,  H.--FC2 
DURIG,  D.  T.-TC6 
DURIG,  J.  R.--TC6,  TC10, 

RE12 

DUTTA,  J.  M.--RB6 
DVORAK,  H.  A.--TE2,  WH9,  PA9 
DYKSTRA,  C.  E.--RG7 

B 

BGGERS,  D.  P.--TP'l 
ELLIS,  ANDREW  H.--RB2,  RB3, 
RB4,  RBS,  PBll 
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ELROD,  MATTHEW  J.-WHl,  HH2 

ELSTON,  H.  J.--RB6 

BHILSSON,  TRYCOVI-FAl,  PA2,  PA3 

BNGLBMAN,  R.,  JR.-TA5,  TB2 

EPA,  y.  C.--MP7 

ERMLER,  WALTER  C.-RGll,  PG12 

ERNST,  W.-  E.--TB4,  TG10 

ESCRIBANO,  R.--RA11 

ESMOND,  J.  R.--TB8 

ESPLIN,  M.--RP5 

BEANS,  J.  E.”-WG3 

EWING,  D.  W,-WB8 

P 

PAWZY,  WAPAA  --RP4,  PB6 
PEI,  S.-ME4,  ME5,  TG5 
PBRCUSON,  D.  W.-TB6,  TP4 
PERNANDEZ-SANCHBZ,  J.  M.-RP9 
PIBLD,  R.  H.”-TB9,  RA6,  RBI 
PIPER,  R.  A.-RP15 
PIRTH,  D.  W.-TE2 

FLAUD,  J.-M.-WF3,  RP7,  RP10,  RPIl, 
RP12,  RP13,  PC8 
FLEMING,  P.  E.-MPl 
FLEMING,  P.  R.--PC9 
FORD,  R.  S.-PA9 
FORNEY,  DANIBL-MG5 
FRANCIS,  A.-RB9 
FRASER,  G.  T.-MB6,  HB7,  ME8 
TEll,  RA8,  RA10 

FREEDMAN,  T.  B.-WGl,  NG2,  NG3, 

WG4,  Presiding  over  session  WG 
PRUM,  C.  I.-TA5,  TB2 

C 

CABRYS,  C.--TA6,  TA8,  TA10 
GADD,  G.  B.--TG3 
GALICA,  CARY  B.-WP6 
GARRETT,  A.  H.--WH4,  WHS,  WH6 
CERMANN,  T.  C.--PA1,  PA3 
GERRY,  M.C.L.-TF'l 
GHISLETTI,  D.--TC5 
GIGANTE,  D  .  M.--WG3 
GIL,  R.-RA7 
GILBERT,  B.  D.--PC2 
GILBERT,  JULANNA  y.--MG8, 

Presiding  over  Session  MG 
GILLIES,  C.  W.--ME6,  TE8 
GILLIES,  J.  Z.^-MB6,  TB8 
GI?BR,  L.  P.-RP6 
GLASS,  GRAHAM  P.— PBS 
GO,  J.-*PC11 
GODEPROID,  M.--RB7 
GOLDMAN,  A.--RF7,  RP13 


GOLE,  J.  L.--PB1 
GOMEZ,  P.  C.--HF7 
GOTCH,  A.  J.--WH4,  WHS 
GOYETTE,  T.  M.-RB6, 

Presiding  over  session  FA 
GRAHAM,  W.R.H.-HG10,  MGll,  WE7 
CRANDBOIS,  M.--WC10 
GRANT,  KIMBERLEY  J.-FA13 
GRAYBEAL,  JACK  D.-RB8 
GREEN,  P.  G.--ME9 
GROWER,  P.--RE12,  RB13 
GRUSBOW,  A.-WH9 
GOELACHVILI,  G.-TB6,  RP7 
GUEST,  J.  A.--PC3,  FC7, 
Presiding  over  session  TB 
GUILHOT,  J.  M.-PA8 
CUTOWSKY,  H.  S.-FAl,  PA2,  PA3 

H 


HAHN,  M.  Y.-PC4 
HAMRICK,  Y.  M.--MG12,  MC13 
HANDY,  NICHOLAS  -WA4,  Presiding 
over  session  RG 
HANSEN,  A.  B."-TP'6 
HASSANZADEB,  P.-'MG2,  MC3 
HAUBRICH,  S.  T.-FAll,  PA12 
HAWLEY,  SUSAN  B.-TCl 
HEAVEN,  M.  C.-MB4,  MBS,  TC5, 
Presiding  over  session  PC 
HBDDBRICH,  H.  G.-TAS 
HEJASB,  H.-PAll 
HELM,  H.-PB2 
HELMINCER,  P.-WP9 
HEPBURN,  J,-T:9 
HERBST,  E.-WHl,  RE2,  Presiding 
over  session  RA 
HERMAN,  M.--PA8 
HERRMANN,  R.P.W.-TB4 
HBRZBBRG,  C.-TB5 
HIGHT,  A.  R.--PA13 
HILL,  E.  J.--TB9 

HILLIG,  K.  W.,  II-MB10,  MEll,  RB3, 
RE4,  PA6,  PA7,  Presiding  over 
session  RE 

HILLMANN,  J.  J.--NP12 
HIROTA,  EIZI-FA4,  PAS 
HO,  W.  C.--TA9 
HOHB,  W.--TA3 
HOKE,  M.--RP5 
HOLLAND,  F.-TG2 
HORWITZ,  R.  J.’-PC7 
HOUGBN,  J.  T.--TB7,  RA10,  RB8,  RB7, 
Presiding  over  session  WA 
HOWARD,  C.  J.--RA1I 
HSIEB,  C.T.W.-TP5 


HU,  T.  A.--H«l 
HUANG,  G.-TBl 
HUANG,  H.--PB10 
HUBER,  K.  P.-TB7,  TG2 
HUDGENS,  J.  W.--RB13 
HUESTIS,  D.  L.-TG3,  PB2 
HUET,  T.  R.-TA9,  TAll 
HUFFMAN,  D.  R.--WB10 
HUISKEN,  P.-ME3 

I 

lOANNOU,  I.  I.-PA6 
ITO,  H.-TG8 
ITO,  K.'-TB7 

J 

JACOX,  MARILYN  E.-MG4,  MGS 
Presiding  over  session  MG 
JAGOD,  H.-P.-TA10 
JALKANBN,  K.  J.-*TP'4 
JAMAH,  A.  I.-PAI 
JANDA,  K.  C.-TG4 
JO,  OKSIK-RB8 

JOHNS,  J.W.C.-HF8,  TBS,  RP8 
lOHNSON,  J.  R,-TG4 
JOHNSON,  P.  M.--RP4 
JOHNSON,  R.  D.,  III--RB12,  RB13 
JONES,  C.  R.-RE6 
JORISSEN,  L.-TA3 
JU,  S.  S.--PC4 
JUNTTILA,  M.  L.-RA8,  RA9 

J 

KABBADJ,  Y.-TAll 
KAOABA,  P.  K.’'PA10,  Presiding 
over  session  RE 
KAPAPI,  S.A.-RB13 
KALEDIN,  L.  A.’-TB9,  TB10 
KAMATH,  SID--WG5 
KAROLCZAK,  J.-RB7 
RAWASBIMA,  Y.-FA4,  PAS 
KEIDBRLING,  T.  A.--WGS,  WG6,  RA2 
KELLY,  M.  B.-'PB10 
KERN,  C.  W.-RGll 
KBRSTBL,  E.R.TH.**RC3,  RC4,  RC5, 

RC6 

KIM,  KYUNCSUN'-RG2,  RG3 
KLAASBN,  J.  J.-PC6 
KLEINER,  I.--RA10,  RE7,  PA8 
KLEMPERER,  W.--ME8,  RA5,  TB12,  TE13 
KL07S,  T.  D.--FA2 
KMETIC,  MARY  ANN-TB6 
KRAJNOYICH,  D.--FC2 
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HUTSCHHBR,  W.--WB2 
KRBINER,  ».  A.--ME7,  TA3 
RRISTIANSEH,  D.  B.--TP'2 
RROTO,  B.  if.--llE4,  Presiding 
over  session  MB 
KRUPHOT.  A.  F.--RE1 
KUCHITSU,  K.--TG8 

KBCZKOWSRI,  R.  L.--HE10,  BEll,  RB3, 
RB4,  FA6,  FA7 

KUKOLICB,  S.  G.-FAll,  FA12,  BE10 
KULCKB,  A.--BE3 
KUBBBARKBANE,  A.  C.--RE11 

L 

LAANE,  JAAB-BFll,  TC2,  TC3,  TC4, 
FB9,  FB10 
lACOBE,  S.--HP1 

LAFFBRTY,  HALTER  J.-RAll,  RF2 
lANCBOFF,  S.  R.--TG1 
LAHCLOIS,  S.-HF12 
LAPIERRB,  LUC--FC1 
LARSEN,  L.-'TP4 
LAUSB,  C.--BE3 
LEE,  S.  --TE13 
LEE,  S.  S.-TA6,  TA7 
LEES,  R.  B,-FB8 
LBCON,  A.  C.-"TF'8 
LBBBANN,  K.  K.--HF13,  RBll,  RCl, 
RC2,  RC3,  RC4,  RC5,  RC7 
LBIBOHITE,  S.  J.--TC2,  TC3 
LEBBO,  L.  J.--PB2 
LENGSFIBLD,  B.  B.,  III->RG1 
LEOPOLD,  1.  R.-TE2,  HH9,  PA9 
LB  ROY,  R,  J.-MG9,  TE3,  TB4, 

TBS,  TB6 

LESPADB,  L.--TC5,  HG9 
LBHIS-BEVAN,  H.-TP'l,  TF'2,  TP'3 
LEHERBNZ,  HARIUS-TEl 
LIBBACH,  P.  A.--HE6 
LIN,  P.--WH8 

LIN,  TAI-YUAN  DAVID--PB12 
LIN,  Y.-BB5 
LIN,  Y.  Q.-HH8 
LIN,  Z.--RC12 
LINNARTZ,  H.-BB8 
LINTON,  C.-TBll,  TB13 
LISY,  J.  B.--BE3 
LITTLE,  T.  S.--TC6 
LOETE,  B.--TA3 
LONGBI,  G.--TC5,  HG9 
LOONEY,  J.  P.--HF2 
LOVAS,  F.  J.--BB6,  TBS,  TB9,  TE10, 
TEll,  RE7,  RES,  FA9 
LOVEJOY,  R.  H.-'RFl 
LUCCHESE,  R.  R.--TF’7,  TF’8 


LOCI  A,  J.  P.-RC9,  RC10 
LONDBERG,  J.  K.--RB1 
LOO,  X.-FCll 

M 

BAGOIRB,  H.  C.--BF12 
BAJBHSRI,  H.  A.-TA12 
BALATBY  DEVI,  V.--HF4,  HP 5,  HP7, 
HP10,  HPll,  RP10,  RPll, 
Presiding  over  session  TA 
BALON,  PETR-HG5,  HC6 
BANDIN,  J.-Y.-HF3 
BANTZ,  A.  H.-RP3,  Presiding 
over  session  TP  and  TP' 
BANZANARES,  CARLOS -7C13 
BARINO,  M.  B.-RGll 
BARNEY,  R.“-RB9 
MARSHALL,  A.  G.-HB6 
BARSBALL,  B.  D.-BE12,  BB13, 
Presiding  over  session  HE 
HARTIN,  P.-TBll 
HARTIN,  P.  A.-TB6 
BAROCCA,  S.  L.-PA7 
MASON,  M.  A.--RC7 
HATBEHS,  C.  H.-HPl,  Presiding 
over  session  FB 
MATSUHORA,  K.-TEll 
MAYRHOPER,  R.  C.-TC8 
HCCARTHY,  P.-RB9 
BFCORHICK,  RODNEY-Presiding  over 
session  HB 

BCCOY,  A.  B.-TC7,  TC9 
HCCORDY,  C.  H.-RGl 
BCDERHOTT,  H.  T.--TC14,  WB6 
HCILROY,  A.--RC3 
MCKBLLAR,  A.R.H.-MP8,  RA3,  RA4, 
TA12 

MCNESBY,  K.  L.--RP15 
HCPHERSON,  G.-RB9 
MCQUAID,  B.--FB1 
HEBRTS,  H.  L.--BB8 
MBHROTRA,  S.  C.-RBII 
HEIER,  ?.  A.--TC14 
HEINANDBR,  N.--PB10 
HELENDEZ,  P.  J.--RA7 
MENARD,  F.--FC8 
MENARD,  J.-PC8 
MBNTEL,  T.  P.-RC4,  RC5,  RC6 
MERDES,  D.  H.--HP13 
MERER,  A.  J.--TB1 
BICKBLSON,  H.  E.'-TP4 
MICKLBY,  LORETTA  J.-HG5 
MILLER,  R.  E."BE12,  MB13 
HILLER,  S.--TA7 


HILLER,  T.  A.--TG7,  TGll,  TG12, 
RB2,  RB3,  RB4,  RB5,  FBll,  PB12 
FB13,  FB14 

HOAZZEN-ABHADI,  N.--BP8 
MOMOSE,  TAKABASA — RB8 
BOOGENOT,  P.--RG8 
BOOLE,  D.  C.--RB7,  RF14 
HOENTER,  J.  S.--MEI,  ME2,  HE13, 
Presiding  over  session  ME 
HORHOPADHYAY,  I.--PB8 
MOMMA,  M.  J.--HF1 
HORCRAY,  P.  J.-RP13 
MORPHY,  H.  F.--RF9 

N 

NAFIE,  L.  A.--HG1,  HG2,  HG3,  HG4 

NAISBADAH,  R.-PA10 

NASH,  J0HN--WH6 

NELSON,  D.  D.,  JR.--HE8 

NELSON,  H.  B.-HH3 

NEMES,  L.-PA7 

NESBITT,  D.  J.--RC3 

NUDE,  YOZORO--RE9 

NINO,  A.--RB7 

NOEL,  M.-RP8 

NORTHROP,  P.  J.--PB4 

NOVICK,  STBHART  E.-PA13 

0 

OGATA,  TBRUHIR''-RE9 
OHASHI,  N.--TB7 
ORA,  T.-TA6,  TA7,  TAB,  TA9, 
TA10,  TAll,  TPl,  TP2,  TP3 
ORONISBI,  H.-RC8 
ORMSBY,  P.  S.--TA2 
ORTIGOSO,  J.--RA11 
OZIER,  I.--MF8,  HH7 

P 

PAPE,  T.  W.--RE10 
PARISH,  C.  A.--RG7 
PARRINSON,  H.  H.--TB7,  TB8 
PARMENTER,  C.  S.--RB6,  FC2,  PCS 
PASTBRNACR,  LOOISE--HH3 
PATE,  B.  H.-RC3,  RC4,  RC5,  RC6 
PAHELKE,  G.-HP9 
PEARSON,  ANN--TC1 
PEARSON,  J.  C.--RB2 
PERRIN,  A.-RP7,  RF10,  RPll 
PERRY,  D.  S.--PC11 
PETBRHAN,  D.  R.-PC3 
PICRARD,  S.  T.--HG7 
PICRBTT,  B.  B.--MA1,  TA4 
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?ISB,  A.  S.--HE7,  MF13,  WF2,  RA8, 
RA9,  RAie 

PIOCOS,  ELIZABETH  A.--MG6 
PITZER,  R.  M.--HE3,  RGB,  RG9,  RG10 
PLATEAUX,  J.  J.-RF10,  RF12 
PLI?A,  J.--MF13 

POLAVARAPU,  P.  L.--HG7,  HGB,  IfGll, 
Presiding  over  session  RG 
PRASAD,  C.V.V.--TB12 
PRATT,  D.  H.--TG4,  RGB 
PRESILLA-MARQUBZ,  J.  D.-HGll 
PRICE,  J.  M.--FC12 
PURANIK,  S.  M.--RB11 
PURSBLL,  C.  J.--TA9 

Q 

QUINOHBS,  A.-TF'7 
R 

RAGUNATHAS,  N.-'RC2,  IIG4 
RAKOWSRY,  S.-TGII 
RAM,  R.  S.--TB3 

RAO,  K.  HARAHARI-TA2,  TB«,  TP4 
REDDY,  S.  PA0DI-TB12,  TF5 
REEVE,  S.  lf.-TB2,  lfH9 
RBHPUSS,  B.-*TG7,  TCll 
RE'..  JAMES  P.-RC9,  RC10,  RCll, 
F.C.2 

REUTER,  D.  C.-'S?14 
RICE,  J.  E.'*HH3,  Presiding  over 
session  TG 

RICHARDSON,  HUCH~-MC13 
fTHSUND,  C.  P.'-lfF4,  WF5,  WF7, 
VF16,  HPll,  RFIE,  RFll,  RF13 
RimV.  C.B.L.-MGII 
RIVBRA-CAINBS,  V.  B."TC2 
RIZZO,  T.  R.'-FC9,  ,C19 
ROBLES,  ERIC  S.  J.--RB2,  RB3,  RB4, 
RB5,  FBIl 

ROZBRIG,  M.  A,"FA11,  PA12 
ROGASII,  C.  A.-FC12 
ROMANINI,  D.-KFIJ 
ROSBNMAKK,  L.-MF12 
ROSS,  A.  j.-TBll 
ROSS,  R.’-RG8 

ROSSLBiN,  !!."T.A6,  TA8,  TAiE 
ROTHMAN,  L.  S,-WF3,  Presiding 
over  session  WP 
RUOFF,  R.  S,”FAi 

S 

SADOVSKII,  D."TAI2,  TBS 
SAGEAI,  P."-FB10 


SAITO,  S.--TG8 
SALVADOR!,  P.-NC9 
SANDBRS,  J.--lfH7 
SAYXALLY,  R.  J.-HHl,  NHR 
SCAPPINI,  F.--FB7 
SCHAEFER,  J.--RA4 
SCHNEIKHARD,  L,  C.  -ifB6 
SCHHENDEHAN,  R.  H.--HF4,  HF5,  MF6, 
Presiding  over  session  MF 
SCOLES,  G.-RC3,  RC4,  RC5,  RC6 
SCUSBRIA,  GUSTAVO  E.-lfB9 
SEARS,  T,,  -.--RPA,  FB4,  FB6 
SEIBERT,  G.-ifF9 
SBHBNT,  M.L.-RF14 
SEVERANCE,  DANIEL  L.-WH4 
SHAVITT,  ISAIAH-RC2,  RC3,  RG4, 
RGS 

SHEA,  J.  A.-PA12 
SHEN,  L.  N.-HC10.  NE7 
SHIN,  U.-MPi 

SIBET,  E.  L.,  III-TC7,  TC8,  TC9 
SILBEY,  R.  J.--RA6 
SIMARD,  B.-TB13 
SINISTA,  1.  N.-TAl 
SIROTA,  J.  M.-NF14 
S.TATRUD,  D,  D.-RBIB 
SLANGER,  T.  C.-TC3 
SIEE,  T0M-TE4,  TES 
SLOTTBRBACI,  T.  J.-’TC4 
SLUIS,  XATHIEEN-NC5,  NC6 
SHBYBRS,  Y.  6.-RB7.  RFU 
SMITH,  H.  E.-NG7 
SMITH,  M.A.H.-WF4,  NFS,  NF7, 

NF10.  NFll,  RFIB,  RPll 
SMITH,  PBT8R  L.->TB7 
SNAVELY,  D.  L. ’’Presiding  over 
session  RC 
SONG,  Q.”MF4,  MF5 
SONG,  X.”RC9,  RCll 
SPANO,  F.”RC2 
SPENCBR,  M,  S.”NF8 
STABLE ERG,  E.  A.--RG4 
STARR,  G.”TB7 
STARRS,  C.”TC9 
STBIHFBLD,  J.  I.”FC6 
STEPHENS.  P.  J.”TF'4,  TF'5, 

TF  6 

STBYERT,  DAVID  H.--NH1,  NH2 
STOCKMAN,  P.  A.”MB9 
STONE,  STEPHEN  f.-REP 
STORK,  «.  D.'-TP'l,  TF'3 
STROH,  F.-'MF3 
STWALLBY,  W.  C.-TGl 
SUCKLEY,  A.”TF'8 
3UDHAKARAN,  G.  R.--FB8,  Presiding 
over  session  RB 


SUENRAM,  R.  D.-MB6,  MB7,  TES, 
TE9,  TE10,  TEIl,  HHl,  RES,  RE7, 
RB8,  FA9 
SUH,  H.  H.”TG7 
SON,  L.  H.”MB1 
SUN,  HBIGU0”RG1 
SUNI,  I.”TE13 
SUTTER,  D.  H.”HA3 
SUZUKI,  S.”ME9 
SHIFT,  PAUL-’TEl 
SZAFRANSKI,  M.--ME2 

T 

TAINE,  J.--WF12 
TALEB’BENDIAB,  A.”HE10,  NEll 

TAM,  S.--TB3 

TAN,  T.  L.”RF8 
TAN,  X.-Q.”RG6 
TARRAGO,  G.”NP1 
TBLLINCHOISEH,  J."ME4,  TG5 
TENNYSON,  J.-TA7 
THOMAS,  MICHAEL-’TCll,  TC12 
THOMPSON,  HARREN  E.”MG4 
THORNE,  A.  P."TB8 

TODD,  F.  C.”RB6 
TRAFTON,  L.  M.-'HA5 
TRETYAKOV,  M.  YU”RB5 
TR09EL,  M.-HGII 
TSAI,  B.  P.-RB13 
TSENG,  SHAO’HUI-TBl 
TSUCHIYA,  S.”RC8 

U 

GANG,  J.’Y.”HG5,  HG6 
UNPRIBD,  KENNETH  G.”FB5 
URBAN,  S.--RA1 

V 

VALDERAMA,  G.  L.-TGl 
VAN  ZEE,  R.  J.--MC12,  MC13 
VASSEROT,  A.  M.”RF7,  RFll 
VBNTRUDO,  B.  F.”TA7 
VERGES,  J.--TB11 
VBRVLOBT,  M.-TA12,,  TBS 
VILLA,  M.’-RA7 
VILLARREAL,  J.  R.'-TC3 

H 

HALTS,  L.  L.”FC7 
HALLACE,  N.  M.--RG9 
HANG,  B.-'RA2 
HANG,  Z."TF'8,  RG13 
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?fATSON,  J.R.G.--KA5 
WATTS,  ROBERT  0.--TE1 
WATTSOK,  R.  B.--WP6 
WEBER,  M.--HF12 
WELTRER,  W.,  JR.-BG12,  flG13 
WESTERN,  C.  11.--TG4 
WIILIAHSON,  J.  M.--TG11,  PB12, 
FB13,  PB14 

WINNEWISSER,  B.  P.--HF2,  WP9, 
TA2 

WINNEWISSER,  M.--MP2,  Hf3,  WF9, 
TA2 

WITHEY,  P.  A.--WE7 
WODTKE,  A.  M.-PC12 
WU,  HING-PB4 

X 

XIE,  WEI-TG13 
XU,  L.-W.--TA8 

Y 

YAMADA,  C.-‘PA4 
YAMAHOTO,  S.--TC8 
YAMANOUCHI,  K.-RC8 
YAN,  W.-B.-PB3,  PB7 
YANG,  B.  C.-WH8 
YAROH,  DAVID-RA5,  RA6 
YOSHINO,  K.-TB7,  TBS 
YU,  C.-S.-WGl 
YU,  LIAN-TGll,  PB13,  FB14 

Z 

ZAGAHO,  C.-TC5 
ZELLKBR,  R.  J.--RG5 
ZEMXE,  W,  T.--TGI 
ZHANG, 

ZHAO,  Z.  — TC10 
ZHAO,  Z.  Q.”FC5 
ZHENG,  X.-MB4.  BBS,  TG5 
ZHILINSKI,  B.  I.’-WA3 
ZWART,  B.-BB8 

ZWIER,  T.  S.~'WH4.  WHS,  WH6 
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